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Computing Today is constantly on 
the look-out for weil written ar- 
ticles and programs. If you think 
that your efforts meet our stan- 
dards, please feel free to submit 
your work to us for consideration. 

Potential contributors are asked 
to take note of the points raised in 
our Program Submissions page, 
which can be found on page 16 of 
this issue. 
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$$ SANYO 550/5 SOFTWARE 


Cashman — Very colourful arcade game for Sanyo. 
DC-10 — Flight Simulator. Over 30 radio aids. 
Demon Seed — Another excellent arcade game. 
DS-DOS — Double sided DOS (1.25) 

DS-DOS80 — Quad DOS 80 track 9 sector (1.25). 


DS-DOS PLUS — Quad DOS 80 track 10 sector (1.25 or 2.11 state) 


Emperor — A full size wargame from Roman times. 
Freeze Frame — Text & graphics screen dump, colour too. 
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Joystick Extender Cable 
King Arthur — 20 minute wargame. 
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M-DISK — Extra disk in RAM. 256K. 
MI-KEY — Re-define the whole keyboard or part of it. 
MI-TERM — Communications terminal program. 
Mighty Mail — The best mailing list handler available. 
Mysterious Adventures — A series of 10 classic Adventures. 
From damsels and dragons to space travel! 
Any 1 
Any 3 
All 10 
Personal Money Manager — Personal finances handler. 
Picasso — The ultimate Paint program. 
Quick & Simple — Very simple database. 
Soft Spool — A software print spooler. 192K. 


Solitaire — Patience, Poker Squares, Blackjack, etc. Terrific graphics. 192K. 


Super Caic III Zaps — Convert the spreadsheet to the Sanyo. 
Super DS-DOS — DS-DOS plus Utility Disk No. 1. 

Super Zap — Full disk access and edit. 

Thunder Chief — A shooting, bombing arcade game. 192K. 
Utility Disk No. 1 — Collection of utilities. 
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he King is dead — long 

live the King! Well, two 

Kings, to be accurate. | 
do the interesting stuff, and 
Jamie Clary does the hard 
work! 

You will have seen my name 
before, at the head of various 
articles, perhaps, but names 
don't mean a lot. At the PCW 
Show, I was amused at the 
reaction of some people who 
connected name and person 
for the first time. They had no 
visualised atall, white-bearded 
gent of sixty-five. Some were 
kind (?) enough to say that from 
my articles they had envisaged 
someone d lot younger... 

Once somebody asked me 
why I had decided to go into 
computing when] started work, 
and was a little shaken to leam 
that computers didn’t come 
along for ten years after I left 
school. Those ten years I spent 
doing radio work, then | free- 
lanced for seven years, after 
which five years went by in 
servo-engineering. | had heard 
of computers, but knew very 
little about them. I was nearly 
forty when my boss asked me to 
find out why the new Deuce 
computers we were having 
installed were still not working. 
To my surprise, I was able to 
produce answers, and that con- 
vinced me that computers were 
the way to go. 
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The subsequent twenty-five 


years have seen 
gradually from 
hardware to computer soft- 
ware, though one foot has 
remained firmly on the hard- 
ware side. That has been valu- 
able, because there is always a 
need for links between hard- 
ware and software. Too many 
people sit on one side of the 
fence and blame those on the 
other side. Sitting on the fence 
may be uncomfortable, but it 
gives you a better view. 

All of which will inevitably 
influence the way I do my new 


me move 
computer 
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job. I will ask for a fair balance 
between software and hara- 
ware. If you consider hardware 
a bore, you still need to know 
it influences the perfor- 
mance of your programs. If you 
wince away from software, 
emember that your hardware 
night be pretty useless without 
it My very first article for 
Computing Today was "“Get- 
ting into Print’, which dealt with 
the interaction of Printers with 
driving software, and _ that 
expressed my views fairly 
precisely. 


What 
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changes can you 
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Ol new machines are neces- 
sanly superiicial, ana quite a lot 
I! important tacts 


late for inclusion. On that basis. 


the AMSTRAD CPC464 looked 


the content of 
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quite a nice machine, but on 
closer inspection a number of 

lick ingenuities have 
emerged. The solution to the 
bank switching problem is par- 
ticularly neat. We give you 
some insight into how all this 
works. If you are ambitious, you 
will want to make use of the 
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to Know how it is done. 





Coke macdius~ > 
REVASRERAE 
tor fos 


AS ae 


NnNaara 
f 


TYTN oO] TYIMING TAO V1ICIN Cina 
L Op / NAL nine LW ,iiU4il WAL LALA 
| < Paes = i “ 
{ I g too peaant too 
sin 
= ae 7 
Ii pe i Ul Cc, c OLLil € 
A Le. ++ + tO t+OF 
“ -; L v bf SS LU ~ Lb AO CL” 
TAT = nr 

y~ + y \, tars “oir ort | t + ro 
WISlelIs. VWVeE Will OOK QL ATITIC1a 
Trte | . 

* YToNnCOoO 7 Cc / 
intelugence, put in Slight 

3 =, 

wY | <arrex 44 _ | S1aicr} 
\~ } ALLL VAL v Cl ’ ww LA Lilt Li A\.. 
tlw 3 a + ot xt the meek 
the jargon to get at the essen- 


l ol to YO ry ] r, a Oe Pe -— f sytrm 
nandaouts as eviaence ot extant 
nar ware, ana WS W iil Ir, LL 


encourage manuiacturers to 
: ; a 

2 il ma a eal 

SUpPL I OTe Sseru A Gi LY Cit 

! 

Z : i Sapeess 2 } 

qgaoesni nean nat Vo Lil 

escnew gossip completely, but 

= 4 =) | | . _- Ar 

lt Wl | oe labelle JOSSID , GANG 

7 


separate from hard 
information. 
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If this line of actio: 


nappedis to 
you, put in your subscription 
) 


order right away. 
And watch 
this space. . 
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HAND-HELD 
HUNTER — YET 
MORE 
APPLICATIONS 


Two more extraordinary 
uses have been found for 
the Husky Hunter hand- 
held microcomputer, a 
machine designed to cope 
with the harshest of 
environments. 

The British built Hunter is 
now being used to replace 
data-loggers in theodolite sur- 
vey applications, in order to 
assist land surveyors to con- 
three-dimensional 
models of _ sites 
throughout the UK. Equipped 
with a land-survey software 
package developed by 
Eclipse Associates of New- 
port Pagnell, the Hunter car- 
ries out all of the normal tasks 
performed by conventional 
data-loggers whilst offering a 
number of important addi- 
tional facilities for computa- 
tion, collation and sorting of 
data. And, the Hunter’s RS232 
interface permits surveyors to 
transmit data from the field, 
back to a computer at head- 


struct 


ground 





quarters for subsequent 
analysis. 
Meanwhile, software 


developed by the Greater Lon- 
don Council for use with the 
Hunter is bringing ‘untold 
benetits’ (why won't they tell 
us? — Ed.) to elderly Lon- 
doners. A group of 30 home- 
help supervisors, occu- 
pational therapists, and volun- 
teers are using the Hunter to 
calculate elderly persons 
benefits to ensure that they are 
receiving their maximum 
entitlement. Sceptics who see 
this as a ‘sledgehammer to 
crack a nut’ should bear in 
mind that more than £700 
million goes unclaimed each 
year, and as Anne Hollows, 
leader of the GLC’s Welfare 
Rights Campaign, commen- 
ted: “The computer substan- 
tially increases the access of 
some of the poorest elderly peo- 
ple in the community to vital 
information and support in 
claiming their basic rights.’’ 
Incidentally, any reader who 
disagrees with the fundamen- 
tal precept that London is a 
harsh environment, isinvited to 
write to us for a_ fuller 
explanation! 





REPORT TO THE ALVEY DIRECTORATE 
ON A SHORT SURVEY 


EXPERT SYSTEMS IN UK BUSINESS 
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EXPERT SYSTEMS 
‘NOT INHERENTLY 
COMPLEX’ 


A report recently submitted 
to directors of the ALVEY 
Project — the Government 
funded AI think-tank — 
concludes that “It is 
necessary to correct the 
impression ... that Expert 
Systems are inherently 
complex, risky and 
demanding.” 

The report, which contains 
the findings and conclusions of 
ashort survey of expert systems 
in UK business, suggests that 
simple expertsystems are prac- 
tical and are being implemen- 
ted now, despite the fact that 
such systems are regarded with 
some awe by those who use 
them. Perhaps the most 
interesting finding of the sur- 
vey though, is that ''The impor- 
tance of these systems is 
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indicated by the extent of sec- 
recy adopted by user com- 
panies which may go beyond 
the national interest’’ — a sen- 
tence of gobbledegook that 
reveals acertain dissatisfaction 
with those ‘user companies’ 
unwilling to share their fin- 
dings with the rest of the UK. 





BEEB GETS 
A MOUSE 


Acomprehensive computer 
art program, which can be 
used for the preparation of 
illustrations, architectural 
and engineering drawings, 
teachers’ worksheets and 
general design work, is just 
one of the features provided 
as standard with the first 
Mouse to be marketed 
specially for the BBC 
Micro. 

Developed by Advanced 
Memory Systems Limited 
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KAYPRO OF 
THE ANTARCTIC 


A team of explorers set out 
this month forthe Antarctic, 
their mission being to ret- 
race the footsteps of Scott's 


famous 1910 expedition to 
the South Pole. 


A two-man team will attempt 
to reach the Pole on foot next 


(AMX) in conjunction with 
Elliot Software Limited, the 
new Mouse is an advanced 
opto-mechanical device which 
makes available to the BBC 
Micro user facilities, which 
hitherto could only be utilised 
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winter without the benefit of 
modern aids, but one piece of 
equipment that has proved 
essential for the voyage is that 
untiring workhorse, a micro- 
computer. 

They have chosen a Kaypro 
4 personal computer, a port- 
able model specially designed 
to be carried around which can 
work off both mains or bat- 
teries. The tough steel housing 
opens out toreveal a9" screen, 


on the more expensive com- 
puters. 

AMX believe that their new 
product will be welcomed par- 
ticularly by home users and by 
schools, where the BBC Microis 
one of the market leaders. 


COMPUTING TODAY FEBRUARY 1985 


eg 
4 
; 
$ 


twin disk drives, Z80 based 
processor, and _ professional 
style keyboard. 

Joanna Gurr, the Expedition 
Procurement Manager, 
explained how she set about 
deciding on her choice: "Both 
my father and my brother are 
computer consultants, and 
when | asked for their advice 
they immediately suggested 
Kaypro. 

But why take a micro on an 





While the Mouse can be used 
with ordinary programs to 
replace the cursor keys, with 
the specially written software 
provided, it turns the BBC com- 
puter into an altogether more 
friendly device, helping begin- 


expedition? 

“The main thing I will be 
using it for is word processing 
— correspondence with spon- 
sors, press releases, user 
reports etc. I wanted a fast effi- 
cient machine and the Kaypro 
is brilliant for that. 

“In addition to my require- 
ments, I am sure that some of 
the others will find uses for it, 
such as in the calculations for 
the navigation.”’ 


ners, but also : 
dimensions for the accom- 
plished user. 

The AMX Mouse can be used 
with any BBC Model B com- 
puter fitted with operation sys- 
tem 1.2, and it can be simply 
plugged into the user port, 
drawings its power from the 
computer. 

The AMX Mouse and soft. 
ware package has a recom- 
mended retail price of £89.95 
including VAT. The company 
expects to add further software 
in the future, the first of which, a 
desk top package, should be 
available in early 198 

For further i 
contact: 

Advanced Memory 

Systems Ltd. 

Woodside Technology 

Centre, 

Green Lane, 

Appleton, 

Warrington WA4 5NG 

Cheshire 


Telephone: (0925) 62907 
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EPROMs WITH 
PAGE ADDRESSING 


Just announced by Rapid 
Recall are two new Intel 
512K bit EPROMs with pro- 
vide high-density firmware 
storage for a wide range of 
applications. The devices 
save circuit board space by 
allowing more storage to be 
accommodated in a stan- 
dard 28-pin package. 

Known as 27512and27513, 
these UV erasable PROMs are 
produced by Intel with their 
advanced HMOSII-E technol- 
ogy which ensures outstand- 
ing reliability. 

The 27513 features innovat- 
ing page addressing and is 
organised as four pages of 16K 
8-bit words. This brings 64K 
bytes of storage capacity to 
existing 128K EPROM-based 
designs, also to 8-bit micro- 
processor/micro-controller 
systems with up to 64K bytes of 
total addressing capability. 
The other EPROM, 27512, uses 
the conventional addressing 
method. 

Other features of the 27513 
include a 250ns access time; 
low power consumption 
(125mA active, 40mA stand- 
by); TTL, CMOS and direct 
27128A compatibility; and 
Automatic Page Clear — the 
page select latch is auto- 
matically cleared to page O 
upon system power-up. 

Two-line control and 
industry-standard 28-pin pac- 
kaging are also common 
features (on all Intel high- 
density EPROMs), allowing 
easy microprocessor interfac- 
ing when upgrading, adding 
or choosing between non- 
volatile memory alternatives. 


NEW MS-DOS 
COMPUTER 


The newest addition to Tandy’s 
range of microcomputers is the 
Tandy 1000 Personal Com- 
puter. It provides capabilities 
compatible with and equiv- 
alent to the IBM PC Computer 
plus graphics and _ sound 
enhancements, and is avail- 
able with the new Deskmate 
integrated software package, 
the MS-DOS operating system 
and Basic. 

The design and 360K floppy 
disk format of the Model 1000 
allowittorun ‘off-the-shelf’ IBM 
PC software including Lotus’ 1 - 
2-3, Ashton-Tate’s DBase III 
and Multimate International's 
Multimate, and it is fully com- 
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patible with the widest selec- 
tion of software available. 


ACT AND VICTOR 
GO SEPARATE 
WAYS 


This month Victor 
Technologies Inc. will be 
launching their U.K. sub- 
sidiary — VICTOR 
TECHNOLOGIES U.K. 
LTD. A substantial amount 
of funding has been allo- 
cated to the U.K. subsidiary 
enabling the formation of a 
strong management team 
with proven ability and 
marketing expertise. 

For the last three years 
A.C.T. (Applied Computer 
Technologies PLC) has dis- 
tributed and supported Victor 
productsin the U.K. High levels 
of Victor product sales, notably 
the Sirius microcomputer, are 
the result of astrong marketing 
effort by A.C.T. but atthe endof 
December 1984, A.C.T. relin- 
quished their exclusive dis- 
tribution rights in the U.K. 


MicroAPL FOR THE 
SINCLAIR OL 


MicroAPL, the UK com- 
pany which specializes in 
the application of the high 
level programming lang- 
uage APL to microcom- 
puters, is launching a new 
keyword version of the 
language to run on the Sin- 
clair QL. 

For the very first time this sim- 
ple yet powerful programming 
language, traditionally offered 
only on mainframes and large 
powertul supermicros, is avail- 
able to the mass market on a 
popular, inexpensive mic- 
rocomputer, making APL 
easily accessible to both the 
busy executive and the home 
computer enthusiast. 

This specially adapted ver- 
sion of APL which dispenses 
with the usual APL program- 
ming symbols can be seen for 
the first time in public at the 
Which Computer? Show in 
January. 

MicroAPL will also be 
exhibiting a range of micros 
that support APL including the 
IBM PC and their own British 
manuiactured supermicro the 
Spectrum. The Spectrum can 
support up to 20 simultaneous 
users, has unlimited hard disk 
capacity and isexpandable up 
to 14 MbofRAM. Its APLisIBM 


VSAPL compatible and 
includes over 50. enhan- 
cements to the standard. 

For further information: 


Karen Hurl 
MicroAPL Limited, 
Unit 1F, Nine Elms 
Industrial Estate, 
87 Kirtling Street 
London SW8 5BP. 


Tel: 01 622 0395 


NEW PRODUCTS 
FROM TANDY 


Tandy’s new Xenix multi- 
user system, the Model 6000 
and four new printers are to 
be launched at the 1985 
Which Computer? Show. 

The Model 6000 desk top 
microcomputer system _ re- 
places Tandy’s 16B to offer 
simultaneous job handling for 
up to 51% users on a new ver- 
sion of the Xenix operating sys- 
tem called System 3. 

Designed around a 68000 
microprocessor the Model 
6000 offers 512K of internal 
memory which is expandable 
to one megabyte. Two 
RS-232C serial com- 
munications interfaces and a 
parallel interface allow expan- 
sion with a variety of peri- 
pherals. Including a _ self- 
contained floppy disk and 
hard disk it offers a total of 50 
megabytes. 

The DMP 105 is a full feature 
80 column, 80 character per 
second printer for the Tandy 
Colour Computer or any 
Tandy CPU. Price £169.95. 

The TRP100 Thermal rib- 
bon transfer printer for use with 
plain paper is battery operated 
and fully portable. It produces 
50 characters per second and 
operates at only 50 decibels. 
Fully IBM PC compatible it 
retails at £229.95. 

The DMP430 dot matrix 
printer is a 15 inch high perfor- 
mance IBM PC compatible 
printer. It has an 18 pin 
printhead and produces 180 
characters per second. Price 


£599.00. 
For further information: 


Danusia Hutson, 

Sheridan Communications 
Limited, 

15 Greenfield Crescent, 
Edgbaston, 

Birmingham B15 3AU 


Telephone: 021 454 5418 
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Function diagram of the new 512K bit Eprom from Rapid Recall 
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SOFTWARE 
COPYRIGHT - 
PRIVATE 
MEMBER’S BILL 


The decision of Conserva- 
tive Member of Parliament, 
William Powell, to intro- 
duce a Private Member’s 
Bill on Computer Software 
Copyright marks an impor- 
tant milestone in the cam- 
paign initiated by the 
Federation Against Soft- 
ware Theft. 

Mr Powell, a barrister and 
MP for Corby, came sixth in the 
recent Private Member’s Ballot 
and, as a result, is highly 
placed in the forthcoming 
Parliamentary timetable. His 
Bill is non-contentious in its 
nature and with all-party sup- 
port, has a good chance of 
becoming law. 

A Private Member’s Bill’ 
commented FAST chairman 
Donald MacClean, "is a solid 
step forward in our campaign 
to fight software theft, which 
already costs the industry £150 
million each year and poses a 
direct threat to jobs, investment 
and innovation. 

‘Our meetings with Govern- 
ment Ministers make us confi- 
dent that William Powell's Bill 
will receive backing from 
Government departments.’ 


WHERE'S THE 
FUN? 


A new trial service for home 
computer users has been 
launched by the magazine 
Your Computer, supported 
by British Telecom East. By 
simply making a telephone 
call, many micro computer 
users who possess a modem 
will be able to download a 
selection of the software 
programs published in 
Your Computer magazine, 
and save a good deal of 
“laborious keying in.” 
Initially, the service is avail- 
able to BBC Model B and Spec- 
trum 48K owners but it is 
proposed to extend to other 
makes of computer in the near 
future. One of the programs 
which isimmediately available 
for both computers is a com- 
munications package entitled 
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‘Dialsoft'’, which will enable 
users to communicate with 
each other via the keyboard 
ond transfer data or pro- 
grams. 

The unique feature of this 
new serviceisthatitis available 
to home computer users for the 
cost of a short telephone call 
(eg: a 6K byte program should 
take about one minute with a 
1200 bit/sec modem) — no 
membership or subscription 
fees are required. This is made 
possible by the development of 
a low cost hardware and 
software package, which 
allows up to 40 users to dow- 
nload concurrently from one 
equipment and is thus ideal for 
short term mass distribution. 

Detailsof the telephonenum- 
bers to call, and for the pro- 
grams currentlyt available for 
downloading, are now avail- 
able on a new recorded infor- 
mation service — Microline 
—which can be accessed on 
Colchester 8068 (STD code 
0206). 


A PRACTICAL 
INTRODUCTION 
TO INFORMATION 
TECHNOLOGY 


A new Il-week course 
designed for managers and 
workers in small and 
medium-sized firms is 
being run at the Microcom- 
puter Advisory Centre, at 
London’s South Bank 
Polytechnic, near Waterloo. 
40% of the time will be spent 
working at microcomputers 
on business applications, to 
give people a real insight 
into the use of such 
machines. 

Some smaller firms are still 
reluctant to automate their sys- 
tems, although the outlay may 
be modest in terms of the poten- 
tial benefits. The price of this 
course is being kept low with 
the help of the European Social 
fund and the Greater London 
Council. The charge will be 
£100 per student. It is hoped 
that the modest price will 
encourage a new group of 
employers to introduce their 
staff to the computer age. For 
information contact Jack 
Flatau, on (01) 928 8989 ext. 
2410. 


WH SMITH COM- 
PUTER CREDIT 
PLAN 


W H Smith is now offering 
credit facilities to customers 
buying computers at its 


High Street Computer 
Shops. 
Credit is available for 


purchases of computers, soft- 
ware and accessories to the 
total retail value of between 
£400 and £2,000 — 10% of 
which is taken as a deposit at 
the time of purchase. 

Products wanted on credit by 
customers need to include an 
item of computer hardware. 
The balance is repayable in 
monthly instalments of 12, 24 
or 36 months — depending on 
a customer's requirement. 

“This will help our more 
serious customers with their 
purchases, particularly with 
Christmas approaching”’, said 
Mr John Rowland, W H Smith's 
Merchandise Controller for 
Personal Computers. 

The scheme is operated 
through the Mercantile Credit 
Company Limited. W H Smith 
has more than 50 computer 
shops, including one. at 
Waterloo main line station in 
London, where thisscheme isin 
operation. It is not available at 
the two W H Smith computer 
shops at Heathrow Airport or 
the 200 computer depart- 
ments. 


TWO WAYS TO 
PROTECT YOUR 
MICRO 


Although thereis much talk 
of computer data-security, 
what do you doifsomebody 
nick’s your micro? 

Bexleyheath-based mailing 
and security specialists, Ver- 
sapak Ltd., have developed 
Compusafe — a robust, lock- 
able computer’ workstation 
which can be bolted to the 
desktop. Constructed from 14- 
gauge steel with two sliding 
shelves, the workstation is large 
enough to hold the computer/ 
keyboard and associated disc- 
drives, although the monitor 
would have to be bolted to the 
top. 

Compusafe is supplied stove 
enamelled in a textured finish 


to suit the BBC Micro, but other 
colours are available to suit the 
Spectrum, Electron, Com- 
modore andother popular mic- 
ros. Price £80. 

For subscribers to that pop- 
ular theory ‘the barn door 
should be closed after the horse 
has bolted’, Insure Data 
Limited are offering three 
grades of insurance cover tc 
computer owners. The three 
types of cover — Bronze, Silver 
and Gold — range from 
£95.00 (Bronze) to £160.00 
(Gold). 

This talk of computer theft 
reminds me of an unfortunate 
burglary that occurred at a 
polytechnic that providence 
forbids me to name. One of the 
department's PETs went astray 
one evening, but it is generally 
reckoned that the thief's con- 


partially atleast. The PETs case 
was found the following morn- 
ing — minus the built-in mon- 
itor and main PCB. 

It's a funny old world... 


WIN A SANYO FOR 
YOUR SCHOOL 


Sanyo Marubeni (UK) Ltdis 
offering all schools and 
colleges the chance to win a 
new 16 bit MBC555 micro 
computer and colour mon- 
itor in an exclusive free-to- 
enter competition. 

The competition will be run 
in conjunction with the 1985 
Which Computer? Show, to be 
held at the NEC, Birmingham 
between 15th and 18th 
January. 

Open to both the teaching 
staff and student members of 
any school or college who visit 
the Sanyo stand, the competi- 
tion isrestricted toone entry per 
person but no limits will be 
imposed on the number of 
entries madeon behalfof apar- 
ticular school or college. 

To enter the competition to 
win the Sanyo computer and 
colour monitor, a simple entry 
form — obtainable from the 
Sanyo stand — should be fully 
completed with details of 
entrant and his corresponding 
school or college. 

Completed entry forms 
should be placed in the drum 
on the Sanyo stand. The prize 
draw will be made by a Sanyc 
representative on the last day 
of the exhibition. 
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COMPUTER INTELLIGENCE 
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INTELLIGENCE 


Don Thomasson 


It’s very easy to attribute intelligence to your computer 
when it consistently beats you at your favourite game 
or astounds you with answers to complex problems. 
But is this really intelligence? 
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stage ofthe game can probably 
pe covered with only 3024 
alternatives. Even the smaller 
tigure implies a lot of storage. 

The human mind appro- 
aches the matter in a different 
way. First, it recognises that 
there are only three initial 
moves possible; the centre, a 
corner, or a side. The second 
move can only create twelve 
different combinations, where 
the comput would see 
seventy-two, eo it fails to 
recognise that some combina- 
tions are rotations or reflections 
of others 

The human mind can devise 
a set of nine rules which will 
suffice to stave off defeat, and 
encourage the chances of vic- 
tory. A computer can work to 
these rules, but cannot devise 
them on its own. 

It a third dimension is added 
to the Noughts and Crosses 
game,.an interesting change 
takes place, because there 

hen a subtle difference bet- 
ween the strategy needed to 
win and the strategy needed to 
guard against defeat. If eather 
player can occupy the four cor- 
ners of plane within the 
playing cube, the rest of the 
plane being empty, he can 
force a win. (There are other 
possible winning situations, but 
one will suffice.) To achieve the 
essenti al position, however, he 
must mix defence with attack in 
carefully- judged proportions, 
taking particular care to avoid 
the creation of potential 
‘double-force’ situations in 
which he is faced with two 
possible winning lines created 
simultaneously. 

It does not seem feasible to 
formulate rules for this form of 
the game, and the best that can 
be done is to provide the com- 

uter with ‘weightings’ that 
express the relative urgency of 
the moves which it can make. 

The key point here is that the 
human player is thinking 
ahead, playing for an ultimate 
position, a eae deal with 
the immediate situation. He 
may take twenty moves to 
achieve his objective, so if a 
‘tree’ approach were used, by 
which the machine could 
explo ore the { shite possibilities, 
the tree would have to be 
rather large. 


EXTRAPOLATION 


The analysis of possible future 
situations by the ‘tree’ method is 
an example of extrapolation, 
and the computer can only 
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cope with this kind of process 
within severely limited bounds. 
To escape from that limitation, it 
needs to be able to expand its 
databank freely and spon- 
taneously. The rate of expan- 
sion is likely to grow at an 
increasingrate, additional data 
collected or deduced leading 
to further opportunities to 
extrapolate. 

Once again, the implied pro- 
plem is one of memory size, 
coupled in this context with the 
need for a method of cross- 
reference pee: one fact or con- 
cept to another. Masses of 
unrelated ans are of little use to 
the computer or anything else. 
So much depends on the con- 
text of the information. 


PYRAMID OF 
LEARNING 


The human mind relies on avast 
amount of background informa- 
tion which can be used as a 
basis for extrapolation. This 
takes time to acquire. h baby 
begins by picking up a few 
essentials, such as the use of 
loud yells to attract attention, 
and then appears to make 
relatively little progr 
day, the complex of acquired 
knowledge begins to | 
together, and there is a big step 
forward. It may how as asingle 
word uttered clearly and with 
confidence, in which case a 
positive spate of words willsoon 
follow. The child will glory in its 
new-found ability to 
municate. 

Communication is essential 
to the learning process, since it 

allows questions to be asked in 
an endeavour to fill gaps in the 
acquired knowledge. It has 
been postulated that a com- 
puter cannot begin to learn pro- 
perly until it can be taughtto ask 
spontaneous questions. It has 
also been suggested that the 
ability to ask spontaneous 
questions requires a reason- 
able degree of intellig 
This creates a deadlock 
situation. 

However it must be remem- 
bered that there is a key dif- 
ference between teaching and 
learning. A pupil may reject the 
information offered by a 
teacher, or may fail to under- 
stand it. The transfer of 
knowledge only works when 
both giver and receiver are co- 
operating. If data is fed to a 
computer, no benefit will 
accrue unless the computer 
knows how to use the knowl- 
edge. 
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THE BARRIER OF 
LANGUAGE 


One of the most serious impedi- 
ments to communication, and 
therefore to learning, is the com- 
plexity of human languages. 
Deaf and dumb children may 
be adjudged to be mentally 
handicapped, because they 
ri unable to communicate 

heir thoughts as freely as other 

hi ldren can, and find obtain- 
inginformation equally difficult. 
Provided with alternative 
means of communication, they 
might begin to show their true 
capabilities. Adding the 
handicap of blindness pro- 
duces a truly horrifying com- 
bination. An encounter many 
years ago with a lady who was 
deaf, dumb and blind is still 
remembered vividly. Her only 
contact with the world ofhuman 
knowledge was through letters 
drawn by afingeron the palm of 
her hand.. 

A computer is almost in the 
same straits. It can handle 
words fed into it, but does not 
stand them. The words 
are just words, with no associa- 
tions. Someone blind from birth 
cannot appreciate the names of 
colours. A computer will 
generate colours on command, 
and it would not be impossible 

set up hardware which would 
allow a computer to identify 
colours, but linkage with the 
colour names would be 
difficult. 

Quite simply, a computer 
would need most of the human 
senses ifit were to appear even 
mildly intelligent in human 
terms. 
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THE BROADER 
VIEW 


Much of the foregoing may 


seem to be expressive of a 
pessimistic attitude towards 
artificial intelligence, but the 


points made are by no means 
irrelevant. The piggest pro- 
blem, perhaps, is one of scale. 
The degree of intelligence of 
animals is judged by the size of 
their brains. In terms of sheer 
storage capacity, the largest 
computer on earth would not 
rate very highly, andits speed ol 
access for random data would 
be adjudged to be totally 
inadequate. If you want a com- 
puter to do properly what Eliza 
appears to do, responding to 

ordinary conversation in a fairly 
rational manner, you will need 
both a vast store and a very fast 
method of data recovery. On 


that an 


the other hand, it is possib! 
experiment with the principles 
involved with comparatively 
modest resources. 

The difficulty here is to find a 
manageable objective. Some- 
thing on the ie of Anim 
Vegetable or Mineral mi 
suitable, but you would n 
place a limit on the pos 
range of answers. In an entire 
different direction, you might 
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computerise the game of 
Pelmanism, which involves 


tinding cards among a pack 
spread at random on the floor. 

But here is a final thought — 
in the ordinary way, the com- 
puter is a totally obedient 
servant — sometimes toc 
obedient, because it never 
queries your intentions if you 
ask it to do something silly, such 
as destroy the program you 
have justtypedin. Now, atotall; 
obedient servant can scarcely 
show intelligence, since that 
would mean doing something 
outside the range of the instruc- 
tions which it received. 

To exhibit intelligence, a 
computer would have seks act 
independently of instruct 
given to it, not just by sort rtin 
‘Syntax Error, but by actin 
spontaneously. But by that we 
imply that the computer must 
have a desire to act, and that 
implies something resembling 
emotion. We ourselves can 
sometimes sink into a state of 
torpor, in which we have no 
wish to do anything. What lifts 
us out into active service is 
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usually emotion, if only in the 
form of annoyance at being told 
that the grass needs 
Cine +. 


A computer with emotions is 
not totally inconceivable, but it 
is not with us yet. 


CONCLUSION 

On the whole, it must be con- 
cluded that artificial intelli- 
gence, in the true sense of the 
term, is still something ore a pipe- 


that advances are er 10 aes 


towards realisation of the 
dream, but per! fio concept is 
ahead of imp! lementati on. 


Nor is it by any means certain 
intel ligent computer 
would be particularly easy to 
live with. Isaac Azimov has 
done much to suggest to us 
what living with intelligent 
robots could be lixe. Even a 
robot unable to getup and waik 
might sometimes be an 
embarrassing 

companion. 
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ORIC AND SINCLAIR COMPUTERS 
Oric 1 computer 48K £95 (£92) £102 
Oric Atmos computer 48K £171 (£158) 
£168. Oric colour printer £134 (£123) 
£140. Oric disc drive £304 (£278) £298 
pes Sinclair Fiat screen TV £113 
05) £115. New Sinciair Sp ectrum 
ius Computer with 6 free programs 
while Sinclair make this offer £182 
(£176) £187. New Sinclair QL 
Computer £406 (£385) £410. Sinclair 
Spectrum 48K (with 6 free programs 
while Sinclair's offer lasts) £131 (£131) 
£143. Microdrive £51 (£50) £60. RS232 
interface 1 £51 (£50) £60. Limited 
period special offer:- Microdrive + 
Interface 1 + 4 Blank cartridges £102 
(£100) £120. Blank microdrive 


cartridges £5.50 (£6) £7. New standard 
floppy disc interface for Spectrum £102 
(£92) £112. (See Cumana disc section 
for suitable disc drives). Interface 2 
£20.45 (£20) £24. 32K memory upgrade 
kit for 16K Spectrum (issue 2 and 3 


only) £31 (£28) £30. Spectrum printer 
interface with cables:- Centronics £51 
(£48) £52. RS232 £35 (£33) £38. ZX 
printer has been replaced by the Alpna- 
com 32 £71 (£69) £82. 5 printer rolls 
(State whether Sinclair or Alphacom) 
£13 (£16) £21. ZX81 computer £45 
(£44) £54. 16K ram packs for ZX81 £28 
(£25) £30 


COMMODORE COMPUTERS 

Commodore C16 Starter Pack £145 
(£142) £162. Commodore Plus/4 £305 
(£281) £301. Commodore 64 £222 
(£215) £235. Vic 20 starter pack £75 
(£85) £115. Convertor to allow most 
ordinary mono cassette recorders to be 
used with the Vic 20 and the 
Commodore 64 £9.78 (£9) £11. Bargain 
package:- cassette convertor + 
compatible cassette recorder £37 (£38) 


£44. Commodore cassette recorder 
£43 (£44) £50. Printer interfaces for 
Vic20 and the Commodore 64:- 
Centronics £45 (£41) £46, RS232 £45 
(£41) £46. Disc drive £233 (£20S) £234 
1520 printer/plotter £165 (£149) £159 
MPS801 Printer £235 (£220) £245 Light 
pen £29 (£29) £33 


ACORN COMPUTERS 
Electron £203 (£209) £229 Electron 
joystick and printer interface £61 (£62) 
£68. BBC Model B £404 (£357) £387 
BBC Lignt Pen £29 (£29) £33. 14 
Colour “Monitor £228 (£299) £319 
Kenda double density disk interface 
system £149 (£131) £141. See Cumana 
disc section below for suitable disc 
drives 
CUMANA DISC DRIVES 
5.25" cased with own power supply to 
suit Sinclair Spectrum, BBC B and 
genie floppy disc interfaces. Single:- 40 
track single sided £176 (£158) £178, 40 
tr double sided £218 (£195) £215, 80tr 
ss £207 (£186) £206. 80tr ds £234 (£109) 
£229 Dual:- 40tr ss £299 (£280) £320. 
40tr ds £395 (£353) £393. 80tr ss £372 
(£334) £374, 80tr ds £437 (£390) £430 
PRINTERS 
Brother HR5 £162 (£146) £170. Shinwa 
CTI CP80 (225 (£218) £248. Cannon 
PW1080A £332 (£299) £329. Epson 
RX80 £277 (£251) £282. Epson 
RX80F/T £314 (£286) £316. Epson FX80 
£339 (£358) £388. Combined matrix 
printers and electric typewriters:- 
Brother EP22 £173 (£166) £186 
Brother EP44 £258 (£235) £260. Smith 
Corona TP1 Daily wheel printer £252 
(£225) £255. MCP40 Oric Colour 
printer plotter £134 (£123) £140. Inter- 
faces to run the above printers from Vic 
and the Commodore 64 £45 (£41) £46 
We can supply interfaces to run the 
above printers from Sharp computers 
£58 (£52) £55 


UK101, SUPERBOARD AND 
VIDEOGENIE COMPUTERS 
We still support these gorgeous 
machines. Please write for our free list 


SWANLEY ELECTRONICS 


Dept CT, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 
TEL: Swanley (0322) 64851 


Official orders welcome. All prices are inclusive. UK prices are shown first and include 


d VAT. The second price in brackets is for export customers in Europe and 


aoc r ren air 12 
ces sSurec air ma 


third price is for export customers outside 


and includes insured airmail postage 

















Victor Nicola 


DEFICIENCY, 
ABUNDANCE, 


PERFECTION 








Natural numbers 1, 2,3... have fascinated mathematicians since the 
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other divisors we call it prime and, if it has c * - 
it composite. Examples of prime numbers: 2, 3,31, 10],... etc 


NYC ~ “NYY YT a } ‘* oi= a z | eal —_ 
and of composites: 4, 25,62, lll, ... etc. 
Program livisors of a given number N 


10 INPUT N% 

20 PRINT “THE DIVISORS OF “;N%;" ARE:” 
30 FOR I%=1 TON% 

40 IF N% MOD I%=0 THEN PRINT I%; 

50 NEXT I% 

60 PRINT 

70 GOTO 10 


For those readers whose micro does not distinguish between 
integers and floating point numbers — drop the % sign from the 
variable names. The operation N% MOD I% gives the remainder: 
alter dividing N% by I%. It is equivalent to the expression: 
N%-INT(N%/1%)*1 

hrough the centuries, mathematicians have posed tc 
nemselves and to fellow mathematicians “ticklers” like the 
lollowing: (bear in mind that until recently, they did not have 
1ccess to computers and they had tc he search “by hand 


Find a number, the sum of its divisors is a perfect square. 


CYYICY ST ICN NiImnMmeric ~aLNVH Cy11¢ oa 4 ——F A Y th > ranneoar 
Manest SUCN NumMmpeY’T is 5S DeEcause | I—"{—"zZ4 4.\\.€0Nn the redael 


tind others: 
Find a perfect square, the sum of its divisors is also a perfect 


square. Eg. 81=9 2:1+3 | 2. Others: 
Find a perfect cube, the sum of its divisors is a perfect square. 


What number (< 1000) has the highest number of divisors? What 


‘rc nov 
UL tne ee 


*Henceforth the word ‘number’ refers to a natural number (eg an 
integer in the range | to infinity) unless otherwise stated. 
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earliest days of civilisation. Investigation of the properties of such 
numbers often requires large-scale generation and manipulation of vast 
numeric sequences — a process which until quite recently had to be 
performed by hand. This article, the first in our occasional series, 
demonstrates how your micro can let you in on the captivating world of 
experimental and recreational mathematics. 


me ! inte g to look at the divisors of a numbe! 
> ar . 
the number its [hese are called the aliquot divisors 
ee wT Po CRT D 
of the number. To find the aliquot divisors of N in Program 1, 


30 FOR I%=1 TO N%-1 


30 FOR I%=1 TO N%/2 


Find a perfect square, the sum of its aliquot divisors is also a 


perfect square. 

Find a number N, the product of its aliquot divisors is N 2. 
The same as above, but the product is N 3. 

Ditto, but the productis N 4. 


THE SUM OF THE DIVISORS 


Let us turn our attention to the sum of the aliquot divisors of a 


given number, N. Call this sum S(N). If we compare S(N) with N, 


; 17 3 ; 1 , ; 
YA? rn CY NON at an = (Nt tTno T roc ie Ic taArIMC ale sibilities 
we snail have one of the three follo WING POssIpDlllles: 


S(N) <N: in this case N is called deficient. 
S(N) >N : in this case N is called abundant. 
S(N)=N : in this case N is d perfect. 


10 S%=0 

20 INPUT N% 

30 FOR I%=1 TO N%/2 

40 IF N% MOD I%=0 THEN S%=S%+I% 

50 NEXT I% 

60 IF S%<N% THEN PRINT N%;" IS DEFICIENT.” 
70 IF S%>N% THEN PRINT N%;" IS ABUNDANT.” 
80 IF S%=N% THEN PRINT N%;" IS PERFECT.” 
90 GOTO 10 











FEATURE: Recreational Mathematics 





heh 

ear Frc 2 to print all numbers (1<N< 100) and indicate 
ther they are clef cient, abundant or perfect 

What i: get odd abundant number: 


Generate - | odd abundant numbers < 10,000. 


Are all odd abundant numbers divisible by 57 
Find all perfect numbers < 10,000. Incidentally, all these perfect 
numbers were known to the ancient Greeks. They have alse 
hod for c ating t] 
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Forn>] let 
a=3*(2 n)-1 
b=3*(2 (n—1))-1 
c=9*(2 (2*n-1))-1 


aei+ VA 


tt we have a sociable chain. Several! such 
ound including a 28-link chain starting with 


ommon divisors other than ] then 
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CS at TAU(M)*TAU(N) 
SIGMA(M*N)= ‘BIGMA(MY"SIGMA() 
Al = .pz* where p, ,p>,...,D, are prime then: 


; TAU(N)— bs +4) jetiwastiend - |. 
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ELEPHANT 
NEVER FORGETS 

















THAN THIS? 


Then why haven't you? Why not put our money where your 
mouth is? Computing Today is always on the lookout for new 
and interesting programs and articles for publication in the 
magazine. All submissions will be acknoweldged and the 
copyright in such works, which will pass to Argus Specialist 
Publications Ltd, will be paid for. 

If you're interested in making your hobby pay its way and 
you ve written a program that you think suits the magazine's 
content, why not send it to us today with the form below (or 
a photocopy of it). The address is Computing Today, No. | 
Golden Square, London W1R 3AB: and please mark your 
envelope clearly’ PROGRAM SUBMISSION so that it 
doesn't get confused with all the other mail we receive. 

We will need a copy of your program on cassette (or 
disc, for some systems, if you prefer) together with clear 
documentation on what it does and how it does it, including 
a list of the major variables, and if possible some indication 
of how a conversion to other micros might be attempted. 
We would appreciate a listing of the program and any 
screen dumps that you feel might be useful, but not on ZX 
Printer paper (it doesn't reproduce very well in the 
magazine). Remember that CT is a general computing 
magazine and accepts articles for any popular computer 
including Commodore, Acom, Atari, Sharp, Amstrad, 
Sinclair, Oric, Tandy and Genie models. 

It you would prefer to make a tentative approach to see if 
we are interested in your program before you put a lot of 


PLEASE COMPLETE IN BLOCK CAPITALS 


| 

Pa 
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Any special peripherals required? (joystick, discs, printer (etc): 


y 
4 


rg eR gl ed ee 
Office use Only 
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HAVE YOU EVER 
THOUGHT YOU 
COULD DO BETTER 


Computer memory Sige it THI OI cc ae evden ee ed Do 


Amount of memory program occupies: ...............0.e eee. 


Have you sent your submission to another magazine? .......... 


Is it original or a variationonatheme? .............. ccc eee eee 










effort into it (or to check whether we have discs for your 
particular machine), then that's fine too, provided it is 
understood that a full write-up will be required before we 
can publish. 

Subject matter can be as broad as you like, bearing in 
mind that the more readers it will interest, the more likely 
we are to accept it A brilliant business program that 
requires the simultaneous use of four disk drives probably 
wont be accepted! Also we tend to steer clear of simple 
arcade games unless, like our Frogger, they demonstrate 
how to use a particular machine's capabilities to the full. 
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Get the best from your computer with ELEPHANT disks. Certified 100% error-free and problem- 
free, and with quality maintained for at least 18 million passes, ELEPHANT disks are 
guaranteed to meet or exceed every industry standard and are compatible with virtually every 
computer on the market. 
Look for the ELEPHANT sign at your local Dealers — or in case of difficulty, 
phone or write direct to Dennison Manufacturing Co. Ltd. 
Dennison | Dennison seers be Co. Ltd. 

lonial Way, Wat 2, tent ts WDe 4JY, Tel 1: Wat ord (0926 41244, Telex: 923321 
See rocijass. 8, Rue Montgolfier - 93115, Rosny-Sous-Bois, Tel: 16 (1 B50: 16- 70 


datanny : Marcom Computerzubehoer Gmt HE ielskistr. 581 50 00 Hann r 1, Telex: 923818 
y I 
Other Countries: Dennison International Comfy any 4006 Erkrath 1, Mat a Cmudlis Strasse 9, Telex: 858 66C 
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James Leigh 


DRAGON 


Dragon users and owners of 6809 home-brew systems 


should find this article of interest. 
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$ When an RTI (return from interrupt) instruction is 
untered those registers saved in step (3) are 
restored and a jump back to the main prograr mad 
o the instruction that would have been executed next if 
the interrupt had not occurred 
The steps listed above show how a typical microprc Ol 
responds to a typical interrupt, however there ar me sma 
liiierences in interrupt handling between different types of mpi 
The 6809 microprocessor used in the Dragon has a total of s 
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SOFTWARE : 6809 interrupts 
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just occurred, but if a lower priority interrupt occurs after an 
interrupt of higher priority, then it has to wait until the processor 
returns from the higher priority interrupt routine. In this way the 
programmer can ensure that operations that need to be carried 
out immediately (such as capturing data from an external 
interrupting device) or operations which are time dependant 
(such as an interrupt driven real time clock) are seen to 
immediately. 

The 6809 hardware interrupts in order of priority are as 
follows:— 


@ NMI — Non Maskable Interrupt. Top priority cannot be 
disabled (no mask flag). All internal registers saved on'S’ stack. 
@ FIRQ — Fast Interrupt Request. 2nd in priority mask = bit 6 of 
Cond. Codes reg. Saves only Prog. Cntr. Cond. Codes and 
Direct Page register for faster response. 

@ IRQ — Interrupt Request. Lowest priority mask = bit 4 of 
Cond. Codes reg. Saves all internal registers. 


NOTE: All interrupts use the stack pointed to by the 16 bit’S' 
register. The ‘S' register, obviously, is not pushed onto the stack. 

The Condition Codes register of the 6809 has the following 
format:— 


B6 BS B4 B3 B2 


E[F|H] 1 NZ] VIC] 


CARRY 
OVERFLOW 
ZERO 
NEGATIVE 
IRQ MASK 
HALF CARRY 
FIRQ 

ENTIRE FLAG 


Example 1. Mixed text and graphics screens 


If an interrupt mask bit is set then the associated interrupt will 
have no effect, if the mask bit is clear then the interrupt is 
enabled. 

The ‘E’ flag is used by the processor to see if the ‘Entire’ 
register contents were saved by the interrupt, or if only the P.C., 
C.C., and D.P. registers were saved by a Fast Interrupt Request. 
This is so that the correct number of registers can be restored on a 
RTI instruction. 


DRAGON INTERRUPT VECTORS 


The interrupt vectors at the top of the Dragons ROM point to 
locations in RAM which are set up with the addresses of the 
interrupt routines on power up. When an interrupt occurs the 6809 
fetches an address from the interrupt vectors at $FFE2 to $FFFF, 
and jumps to the program at this address. In the Dragon this 
address contains a single jump instruction which re-directs the 
processor to the actual interrupt routine, however as this jump 
instruction is in RAM it can be altered to point to one of your own 
routines. This means that the interrupt will now cause your routine 
to be executed. 

The locations at which the jump addresses are located are as 
follows:— 


$0100 SWI 3 ;Unused by Dragon 

$0103 SWI 2 ;Unused by Dragon 

$0106 SWI ;Unused by Dragon 

$0109 NMI ;Unused by Dragon 

$010C IRO ;Normally used to update TIMER and for the PLAY 
routines. 

$O10F FIRO ;Normally used for cartridge initialisation. 


The hardware interrupts can be accessed in the following ways:— 


NMI; accessed directly from pin 4of the expansion port edge 
connector. 


FIRQ ; accessed indirectly (via CB] of PIA]) at pin 8 of 


expansion port. 
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TRQ — This interrupt is not accessible by the user as it is used 
for and by the Dragon's own internal timing, ie. to make sure 
the screen is not accessed at times that could cause 
interference (snow) on the display, and also to update the 


TIMER locations $01 12-3 every 20mS. 


USING THE INTERRUPTS 


In order to use the Dragons interrupt system for your own machine 
code programs and routines you must first load your program into 
memory and only then should you change the jump addresses 
located at $0100-$010F. If this is done in reverse order by 
changing the jumps first, then if an interrupt occurs a jump will be 
made to a routine that does not yet exist in memory. 

When using the software interrupts, of which there are three, 
SWI, SWI2 and SWI3, then the interrupt routine can be of any 
length. However, when using a hardware interrupt the interrupt 
routine must be kept short in order that a return from the interrupt 
to the main program can be made before the next interrupt 
occurs. Imagine what would happen if this were so; the first 
interrupt would cause a jump to the routine, stacking the cpu 
registers on the way, before the routine had been completed 
another interrupt occurs stacking the cpu registers and again 
jumping to the start of the interrupt routine and so on. Apart from 
the fact that the interrupt routine would never be completely run, 
tying up processor time without achieving anything, also it would 
not be long before the user stack grew so big as to overwrite the 
program area, data etc., or to run out of memory altogether! This 
should be borne in mind particularly when attempting to use the 
IRQ interrupt as this line is pulsed once every 20 mS (50 times a 
second) by the Dragons hardware, in order to update the TIMER 
locations in RAM. This does not mean that you will have 20 mS 
running time available for your interrupt routine when using IRO 
as there may also be other mace to be done. For instance 
supposing you w besa to > have me displayed while running a 

tails using 1g RO to cause a jump toa 


st 
cay oe, | nm NYC CTT CYT e 27 mt ‘ani _ 
— YX = “4 —_ . . oem = J 4 
machine code routine which updates the time and displays it on 
: gia = zt 
screen. In order that the Dragon Basic continues to run at a 
reasonable speed the machine code must be as short and as fast 


as possible. 

It must be remembered that when a machine code program is 
run using EXEC or USR that the IRQ line is still being pulsed 
causing the machine code program to be interrupted every 20 
mS. Normally this will present no problems, however if you require 
maximum speed from your machine code in order to process a 
large amount of data for instance, or for fast graphics, then it is a 
good idea to disable IRQ. Also there may be certain applications 
where IRO must be disabled, if for example you are using any 
interrupt driven hardware, or even software where timing is 
crucial. Fortunately the 6809 microprocessors prioritized interrupt 
system greatly simplifies things, especially as Dragon uses the 
lowest priority ‘IRQ’ for its own use. 


DISABLING IRQ 


If your machine code does not call any of the subroutines in the 
Basic ROMs then disabling IRO is a simple matter of “masking” 
the interrupt by setting bit 4 of the Condition Codes register when 
your code is first entered. This is done by using an ORCC # $10 
instruction as the first instruction of your code. This method can 
also be used if you are calling subroutines in the Basic ROMs of 
which you are certain contain no instructions which re-enable 
IRQ. 

The last instruction of your machine code before the final RTS 
(return from subroutine) or RTI (return from interrupt) should be an 
ANDCC # $EF which clears the interrupt mask thus re-enabling 
the IRQ. 

When interfacing the Dragon to an extemal interrupt driven 
device which uses either NMI (non-maskable interrupt — highest 
priority) or FIRQ (fast interrupt request — 2nd in order of priority) 
then any interrupt of lower priority will be automatically masked 
(disabled). Problems will only arise if subroutines in the Basic 
ROMs are called which re-enable interrupts (see above). 

If you would like to use any of these ROM based routines but 
you are not sure of them, then you can always disable IRQ at the 
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a 


source. This would prevent an interrupt from occuring even if it 
was enabled at the mask level. This can be done by clearing bit 0 
of control registers A and B of PIA 0, which are located at 
addresses $FFO] and $FFO3 respectively; this will prevent the TV/ 
monitor field synchronisation pulses on CA] (pin 40 of PIA Q), 
form causing IRQ to be pulsed. 

An altemative but less elegant solution is take the risk of IRO 
being re-enabled when a ROM subroutine is called but to 
change the contents of the IRQ vector from JMP $9D3D (7E 9D3D) 
to RTI (3B) so that an IRQ does an immediate return from 
interrupt. The only penalty being a dozen or so lost mpu cycles. 


USING IRQ 
If you intend to make use of the 50Hz IRQ in your own routines 


then you will need to change the contents of the IRQ vector so 
that it causes a jump to your own machine code routine. If this 
routine is required to work in conjunction with the Basic then 
instead of exiting your routine by use of RTS or RTI, you must use 
JMP $9D3D so that the interrupt routine in Basic is executed also. 
If this is not done the 6809 will get locked in executing and 
endless loop with the only way out being to switch off. 

The best way of re-directing the IRQ is to use a short machine 
code routine to change the contents of the IRQ vector ($010D & 
$0108). It is possible to do this with POKE instructions but if an 
interrupt should occur when only one byte of the address has 
been altered the system will crash. 

The Dragons 50Hz IRQ is well known and various machine 
code routines which make use of it have been published such as 
real time clocks and keyboards auto repeat. Less well known is 
the fact that the interrupt frequency can be stepped up to that of 
the TV/monitor horizontal synchronization pulses. To do this clear 
bit O of PIA O (addr $FFO1), and set bit O of PIAO (addr $FFO3). 
The IRQ frequency is now approximately 15.6Hz which gives you 
only about 50 machine cycles for your code, so keep it short and 
avoid loops!! Fortunately the IRQ mask will be set on every 
interrupt which occurs while the mask is clear, this means that the 
program will be free from interrupts until the mask is cleared by 
software. 

One possible use for this high speed interrupt would be for a 
driver routine for a light pen. The horizontal sync signal causes an 
interrupt request after every line scan of the display, this causes a 


$ ORG  $7F80 

7F80 INIT LDX + TEXTRES 8E 7F8E 
7F83 STX  $010D BF 010D 
7F 86 RTS 39 

7F87 EXIT LDX #$9D3D 8E 9D3D 
7F8A STX  $010D BF 010D 
7F 8D RTS 39 

7F8E TEXTRES LDA +$07 86 07 
7F90 ANDA SFF22 B4 FF22 
7F93 STA  $FF22 B7 FF22 
7F 96 STA  $FFC6 B7 FFC6 
7F99 STA  $FFC4 B7 FFC4 
7F9C STA  $FFC2 B7 FFC2 
7F OF LDX + S$03FF SE 03FF 
7FA2 DELAY  LEAX -1.X 30 1P 
7FA4 BNE DELAY 26 FC 
7FA6 PMODE3 LDA +:SE7 86 E7 
7FA8 ORA $FF22 BA FF22 
7FAB STA  $FF22 B7 FF22 
7FAE STA  $FFC7 B7 FFC7 
7FB1 STA  $FFC5 B7 FFCS 
7FB4 STA  $FFC3 B7 FFC3 
7FB7 END JMP  $9D3D 7E 9D3D 


Example la. Mixed text and graphics demonstration program 
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jump to a routine which counts the line scans from 0 to 191 until a 
higher priority interrupt occurs such as FIRQ, which is caused by 
a very fast photodiode and associated circuitry in the actual light 
pen. The FIRQ routine runs a single pixel the length of the line 
indicated by the line counter until a second FIRO pulse is 
received. The routine now contains the line number and pixel 
position. This is given only as an example, I'll leave you to work 
out the details. 


6809 STACKING ORDER 


When an interrupt occurs the 6809 automatically stacks its 
internal registers on to an area in RAM pointed to by the 16 bit ‘S’ 
register in the following sequence:- 


PC lo, PC hi, U lo, U hi, Y lo, Y hi, X lo, Xhi, DP, B, A, CC 


Registers are pushed into DECREASING memory addresses, and 
pulled from INCREASING memory addresses. This means that if 
we take 's’ as the address contained in the ‘S’ stack pointer, then 
PC lo is stored at address s-1 and PC hi is stored at s-2 and so on 
until we reach CC which is stored at s-12, which is now the new 
stack address contained in the 'S’ register. 


EXAMPLES 


The following short machine code routine (example 1) enables 
the Dragon to display two lines of text from the text screen 
followed by the top four fifths of the hi-res Pmode 3 screen, there is 
however a short gap between the two types of screen which is in 
the unsupported “mode 24”. This is due to the 6883 SAM chip 
being switched from one mode to the other during display time. 

The program works by switching to text mode at the beginning 
of every screen and then a delay loop is run through a number of 
times betore switching back to the hi-res mode. The length of the 
delay loop determines how many lines of the text screen are to be 
displayed but this should be kept short or there will be little time 
left for actual Basic program execution. 

A short routine ‘INIT’, initialises the interrupt vector at $010D 
with the start address of the screen switch routine “TEXTRES”, and 
another short routine is provided, “EXIT”, which replaces the 
original interrupt vector contents to enable normal running of the 
Dragon. 


; SETUP IRQ VECTOR 


> 


; REPLACE IRQ VECTOR ORIGINAL 
; CONTENTS 


; SET TO TEXT MODE 


; DELAY TIME 
; DELAY LOOP 


; SET TO PMODE 


; RETURN TO BASIC 
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5 REM ** GRAPHICS & TEXT MIXED DEMO ** 


SOFTWARE: 6809 interrupts 





10 PRINT@ 0, "'***#x%x** THIS IS A DEMONSTRATION*##*&KAAKKKARE" 


20 PMODE 3,1:SCREEN 1,1:PCLS 2:CLS:EXEC &H7F80 


30 POKE &HBA,&HO4:POKE S&HBB,&H40:REM LOCATE GRAPHIC SCREEN UNDER TEXT LINES 


40 FOR X= 5 


50 IF INKEYS 
Example 1b. BASIC TEXTRES loader. 
When using TEXTRES with Basic, use ae & H7F80 to enter 


dual screen mode and EXEC & sE87 to return to normal text 
screen only. 


999 REM ** POKE 'TEXTRES' CODE INTO RAM ** 


1000 CLEAR 200 .&H7F7F 
1010 FOR X 


1020 RETURN 


'l'' THEN EXEC &H7F87 ELSE 50:REM $7F87 


TO 100:COLOR RND(4):CIRCLE (128,96) ,X:NEXT X 


= EXIT ROUTINE 


problem with this alternating display is that a 25Hz flicker occurs 
and « depending on the screen colour in use can be a little 
stent There are however some screen colours which are 


= &H7F80 TO &H7FB9:READ A$:POKE X,VAL( ''&H''+AS) :NEXT 


1030 DATA 8E,7F,8E,BF,01 ,0OD.39,8E ,9D,3D,BF ,01 ,OD ,39 


1040 DATA 86,07,B4,FF,22,B7,FF,22,B7 ,FF,C6,B7,FF ,C4 


1050 DATA B7,FF,C2,8E,03,FF,30,1F,26,FC ,86,E7 ,BA,FF 


1060 DATA 22,57 ,FF ,22,87 ,FF ,C/ ,B7 (FF ,C5, 37, FF C3, /E,90,3D 


Example 2. Routine to give text and colour in PMODE4 


As an example of graphics and text try the Basic program in 
Example la. Line 30 moves the graphics screen up by poking the 
‘start of graphics page’ locations with $0440 in order that graphics 
page starts just under the two lines of text. These text lines are at 
the top of the text screen and so all PRINT commands must be 
preceded by a CLS or preferably use a PRINT @ command as 
this will not affect the graphics screen. 

As it stands a certain amount of graphics occur off of the 
viewing area, if you wish you could change the ‘end of 
page’ pointers which are located at address $00B7 and SOOB8. 

When using this method of displaying text and graphics a 
certain amount of processing time is lost due to the delay loop 
being executed while text is on the screen. However the loss in 
speed is not noticeable and if your machine can handle the 
double speed POKE you could always use it. Also, if you break 
out of a program before it gets to the line where EXIT is executed 
you will still be able to operate Dragon in direct command mode 
but you will only see the two top lines of text. 

This machine code routine at last provides Dragon with a 
relatively easy way of displaying scores and prompts for your hi- 
res setaenen and because of the small amount of code involved 
it could easily be read from data and poked into memory at the 
beginning of any program that uses it. 

The short Basic routing (example 1b) can be tagged on to the 
end of any program which is to use the TEXTRES routine, and this 

ll POKE the code into reserved memory. This subroutine should 
be called at the start of the program. 


Another method by which Drago 
be used to display text and graphic 
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Pmode and vice-versa on every other interrupt reais 2). Eu 
means that instead of having a display which is refreshed every 
20 mS we have alternate text and graphics sharing the screen 
each mode being displayed for 20 mS out of every 40 mS. The 
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quite useable, also the combination of text screen colours and 
Pmode colours give an incredible range or modes and colours. 
Using this technique it is also possible to have nine two colour 
oe by 192 pixels modes. This is done by alternating Pmode 4 
da text screen cleared to the chosen colour. If white on black 
is used instead of black on white for the ee screen then another 
shade of the same 9 colours is available as the background. It is 


also possible to use the green and black screen to obtain yet 
another range of Sasha Best ‘aad are obtained with the darker 
colour backgrounds and with the contrast and £ dighiness of f the 
monitor/TV adjusted for least flicker. 


The COLOR4 machine code routine tests Dragons upper 
case/lower case flag to see if the text screen should be inverted 
or not, and this feature can be used in direct command mode if 


required simply | by using Dragons SHIFT O case change function. 
Try the following:— EXEC &H7F80:PMODE 4:PCLS enter, now 
type in a few assorted graphics commands in direct mode (no line 
number). You will see the circles, lines etc appear superimposed 


on the text. Now use the CLS n Ae to clear the text screen 
to any color... sorry, colour! When you have done this use the 
SHIFT O and you will see the screen colour change but the 
graphics will still be displayed. Experiment with different text 
screen colours and the SHIFT O, you may be surprised at the 
range of colours available, 16 in all and another 16 different 
shades in SCREEN n,1, but to get es will require that the 
contents of $7F95 and $7FC7 be changed to $FF and $0F 
respectively. 

If you wish to use PMODE 3 then change the contents of 
$7F95 to $E7 (screen 0) or $EF (screen 1). Only minor changes to 
the code are required in order to use it with any PMODE, but I'll 
leave you to work that out for yourself. Do not forget that when in 
inverse/lower case mode the commands will have to be entered 
using the SHIFT key or a syntax error will occur, this can however 
be changed so that inverse (green on black) is the normal mode 
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simply by POKE &H7FA8, &H27, which changes the BNE, 
(branch if U case flag not 0) to a BEQ, (branch if flag is 0) 
command. Using SHIFT 0 will now give access to the lighter 
shades and the text screen will be green on black. 


** BASIC DEMO ROUTINE FOR PMODE 4. TEXT AND 


SOFTWARE : 6809 interrupts 


text and graphics modes mixed for instance using the method of 
example | it is possible to place text at almost any position on the 
graphics screen, while example 2 shows just how versatile the 


Dragons hardware can be although this in no way makes up for 


CONCLUSION the lack of decent text and graphics mixed. soon 
Using Dragons system of interrupts it is possible to have all sorts of 
ORG $7F80 
FLAG EQU  $00E8 
7F80 INIT LDX +COLOR4 8E ; SETUP IRQ VECTOR 
7F83 STX $O10D BF O10D . 
7F86 CLR FLAG OF E8 ; CLEAR TEXT / PMODE FLAG 
7F88 RTS 39 : 
7F89 EXIT LDX +#S$9D3D 8E 9D3D ; REPLACE IRQ VECTOR ORIGINAL 
7F8C STX $010D BF O10D ; CONTENTS . 
7F8F RTS 39 : 
7F90  COLOR4 COM FLAG 03 E8 : COMPLEMENT TEXT / PMODE FLAG. 
7F92 BNE TEXT 26 32 : IF FLAG = 0 THEN HI-RES ELSE TEXT 
7F94 HIRES LDA # SF7 86 F7 ; SET PMODE 4 . 
7F 96 STA SFF22 B7 FF22 ; SET PIA PARMS. 
TF99 STA SFFC7 B/ FFC7 ; SET SAM PARMS. 
7F9C STA SFFC5 B7 FFC5 ; 
7F9OF STA SFFC3 B/ FFC3 $ 
7FA2 LDX #50400 8E 0400 : GET TEXT SCRN ADDR INTO X'REG. 
7FAS TST $0149 7D 0149 : TEST U.CASE / L.CASE FLAG. 
7FA8 BNE INV2 26 OE : IF 0 THEN INVERTED CHARS ELSE NORMAL,. 
7PAA INVERT LDA #* SBF 86 BF ; INVERT TEXT SCRN CONTENTS (GREEN ON BLACK) 
7FAC ANDA = A4 84 ; 
7FAE STA ee A7 80 ; 
7FBO CMPX #S0600 8C 0600 ; IF NOT END OF SCREEN 
7FB3 BNE INVERT 26 F5 * DO NEXT CHAR, 
7FBS JMP $9D3D 7E 9D3D : RETURN TO BASIC 
7FB8 INV2 LDA 4 $40 86 40 ; RE-INVERT TEXT SCREEN 
7FBA ORA 4 AA 84 ; TO BLACK ON GREEN 
7F BC STA — A7 60 ; 
7F BE CMPX -+#S$0600 8c 0600 ; IF NOT END OF SCREEN 
7FCI BNE INV2 26 F5 ; DO NEXT CHAR. 
7FC3 JMP $9D3D 7E 9D3D : RETURN TO BASIC 
7FC6 TEXT LDA th 7 56 O07 ; SET TEXT MODE ( SCREENO) 
7FC8 STA SFF22 B7 FF22 ; SET PIA PARMS 
7FCB STA SFFC6 B7 FFC6 ; SET SAM PARMS 
7FCE STA SFFC4 B7 FFC4 ; 
7FD1 STA SFFC2 B7 FFC2 : 
7FD4 JMP $9D3D 7E 9D3D : RETURN TO BASIC 
7FD7 


TWO COLORS ** 


10 PMODE 4,1:SCREEN 1,0:PCLS:EXEC &H7F80 
20 FOR R=5 TO 80 STEP 5:CIRCLE (128,96) ,R:NEXT R 
30 FOR C=0 TO 8:CLS C:PRINT @96,"'PMODE 4 WITH COLOUR !"; 
40 FOR D=0 TO 500:NEXT D 
50 IF PEEK(&H149)=0 THEN POKE &H149,255 ELSE POKE &H149,0 
60 NEXT C:POKE 6H149 ,255:EXEC &H7F89 


70 END 


22 COMPUTING TODAY FEBRUARY 1985 


SERIES : Inside BASIC 





any computer users 
have little or no desire 
to know what goes on 
inside their machines. Provid- 
ing the response to the com- 
mands they input is satis- 
factory, they are quite satisfied. 
Now and then, however, a 
situation arises in which they 
are puzzled by the way their 
equipment responds, or by 
limitations imposed by the 
instruction book, and they 
would like to understand more. 
We are therefore offering a 
series of articles which explain 
the inner workings of some 
familiar programs. The ex- 
planations will be kept as sim- 
ple as possible, pointing out, 
where appropriate, the dif- 





ference between various 
systems. 
Not surprisingly, we are 


going to make a start with the 
BASIC interpreter. 

BASIC is an_ interpretive 
language. That means that its 
programs are interpreted at 
the time they are run, using 
fairly readable text-like pro- 
gram symbolism which is 
understandable by both man 
and machine. This contrasts 
with compiling languages, 
which are written in ‘source’ 
code and then used to compile 
‘object’ code, which the com- 
puter can understand directly. 
As we will show later, BASIC 
can be used as a compiling 
language, but not with extreme 
efficiency. 

Whatever type of language 
is used, the computer will only 
respond to ‘machine code’, 
and to the particular form of 
machine code that suits its cen- 
tral processor. In compiled 
languages, the object code isin 
exactly the right form for the 
computer to understand, and it 
isexecuted atmaximum speed. 
An _ interpretive language 
works in a different way. The 
‘reserved words’ used to 
express the programmer's 
wishes are linked to blocks of 
machine code. If the word 
PRINT is found, the interpreter 
calls into action a block of code 
which will pass data to the dis- 
play. The need to identify the 
reserved words and access the 
associated block of code is one 
of the reasons why interpretive 
languages tend to be relatively 
slow, but it is by no means a 
major reason. 

A BASIC interpreter has 
many tasks to perform. It must 
assist the user to set up his pro- 
grams, and provide facilities 
for storing the programs on 
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Books which explain (?) how to write BASIC programs 
can be found in abundance. But what happens to a pro- 
gram once RUN istyped remains amystery to most of us. 
This month we begin aseries which we hope will provide 
an insight into the workings of the BASIC interpreter 
and that legendary and mystical beast, the Machine 


Operating System. 


tape or disc. It must perform the 
task of interpretation, recognis- 
ing reserved words and vari- 
able names. It must be able to 
display a listing of the current 
program. These tasks are 
obvious, but there are others 
that hide themselves more suc- 
cessfully. Most BASIC inter- 
preters can handle floating 
point numbers, and _ this 
requires complex processes. 
Even the handling of strings is 
unexpectedly complicated, by 
comparison with what might be 
imagined. 

Given acommand, the inter- 
peter will go away and execute 
it, and then return to the quies- 
cent condition in which it is 
ready to accept further instruc- 
tions. We will begin with this 
‘Ready’ condition, marked by 
the display of a prompt which 
may be the word ‘Ready’ or 
perhaps a single character 
having the same meaning. 


THE READY 
STATE 


The ready state is entered at ini- 
tial switch-on, when a task has 
been executed, and in some 
systems when a Break or 
Escape key has been pressed to 
abort the process in hand. The 
system is then prepared to 
accept keyboard data into a 
RAM butffer set up for the pur- 
pose. Most of the input charac- 
ters are stored in the buffer in 
sequence, but there are a few 
exceptions. 

For example, there is Delete, 
which wipes the last input 
character off the screen and 
removes it from the input buf- 
fer, allowing you to have 
afterthoughts or correct mis- 


COMPUTING TODAY FEBRUARY 1985 


takes. Some systems imple- 
ment a character code which 
wipes out the whole line, letting 
you begin again. All systems 
have acodethatindicatescom- 
pletion of the line. It used to be 
called RETURN, because it 
moved the display cursor to the 
left-hand end of the next line, 
like Carriage Return on a 
typewriter, but that led to con- 
fusion with other meanings of 
the word, and ENTER is now 
used more generally. 

When ENTER is pressed, the 
system switches to anew mode 
and begins to analyse the data 
set up in the input buffer. This 
should consist of a command 
statement which may or may 
not be prefaced by a line num- 
ber. If there is no number at the 
start of the line, the system 
assumes that the statement is to 
be executed immediately, in 
‘direct’ mode. If a number is 
present at the start, it is 
assumed that the statement is to 
be added to the existing stored 
program, being inserted at a 
point indicated by the 
magnitude of the number. 

Assuming there is no line 
number, the system proceedsto 
‘edit’ the line into suitable form 
for execution. It will first look for 
a reserved word at the start of 
the line, and if it finds one the 
word will be replaced by a 
‘token’ byte. This occupies less 
space than the original word, 
and — as we will see — makes 
access to the executive code 
blocks simpler. 

Conversion from a text word 
to atoken usually involves look- 
ing through atable of reserved 
words seeking a match. The 
Sinclair ZX systems avoid the 
need for this by arranging for 


the token to be set up directly 
from the keyboard. Pressing 
the RUN key generates the 


word, which only appear when 
the program is listed. 
The ZX system is possible 


because the body of the input 
line should always begin witha 
reserved word representing a 
command, so when the first 
non-numeric character (other 


than space) is input, it can be 
interpreted as acommand, not 
in terms of any other meaning 
of the same key. 


This has an odd side-effect. 
In most systems, absence of a 
reserved word at the begin- 
ning of a line leads to the 
assumption that the word LET is 
to be understood. The ZX sys- 
tem cannot allow this assump- 
tion, because it dependson the 
presence of the initial com- 


mand, and LET must beinputto 
fulfil that requirement. 

Another consequence of the 
system is thatthere isnever any 
danger of mistakes arising 
through the presence of a 
reserved word within a vari- 
ablename. Where asystem has 
to look up a table, it may come 
to some odd conclusions. A 
variable name such as NORTH 
may get translatede as N OR 
TH. Thisisthe more likely insys- 
tems which’ permit the 
dangerous practice of leaving 
out spaces, which makes some 
statements totally unreadable 
and can lead to misunderstan- 
dings by both man and 
machine. 

Because of this, different 
machines have different rules 
regarding variable names. 
Most systems require an initial 


letter, which may be followed as 
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LL a LTA TT LT TTI TY ESE ETSI BL ESE: RE SI WEE APS SSO PPP RE TORT PI TNR PS SIR SORENTO 


by letters or numbers. Older 
systems allow only two signifi- 
cant characters in aname, and 
at least one more recent system 
allows only one. That allows 
economy of storage, but is 
sometimes a serious limitation. 
On the other hand, it is rarely 
sensibletousenames up toforty 
characters in length. 

The ‘editing’ process con- 
tinues down the input line, 
copying variable names 
unaltered, or converted to 
upper case in some systems. 
Any text enclosed in quotes is 
copied unaltered. The treat- 
ment of numbers varies a great 
deal. Some systems convert 
even a one-digit number into 
floating point form, with a pre- 
liminary warning byte as apre- 
fix. This is done to speed up 
interpretation, but it uses up 
unnecessary storage space. 
Other systems are content to 
leave the number unchanged, 
converting it to the required 
form during interpretation. 
Remember, it will have been 
input in decimal form in many 
instances, and that is not direc- 
tly readable by the computer, 
which requires binary 
numerics. 

During the editing process, 
the length of the input line 
changes, and this may be 
coped with by the use of two 
buffers, the second taking the 
edited form of the line, or by 
using two pointers with asingle 
buffer, in which event it may be 
necessary to move the original 
input data up and down to 
avoid overwriting it. 

After the edit process has 
been completed, the line is in 
the form required for execu- 
tion. However, it also needs to 
be in a form suitable for the 
generation of a listing, and this 
may.entail compromise. In one 
notable. case, mathematical 
expressions were converted 
into Reverse Polish format, to 
speed up calculation, but this 
created serious problems with 
the listing process, since the 
original line had to be 
recreated. 

For ‘direct’ action, the line as 
edited can be executed without 
more ado. All that is necessary 
is to set the ‘scan pointer’ to the 
start of the line. We will come 
back to the scan pointer later, 
when we look at the interpreta- 
tion process. 


LINE NUMBERS 


When the line begins with a 
number, a lot more action is 


LL TL LT AT STL A TT PR SE MRS IE I AS GRE TEA PORES A PS 
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needed. The numberisconver- 
ted to binary and stored. Then 
a search is made through the 
existing stored program to see 
whether a line of that number 
already exists. If it does, it is 
erased by copying all the 
higher part of the program 
down to cover it. The editing 
process can then proceed. If it 
finds nothing following the line 
number, the system returns to 
the Ready state. Erasure of the 
line is all that is required. 

The need to search for a 
given line number arises in 
other BASIC functions, and 
there is an interesting dif- 
ference in the way it is 
implemented in older and 
newer systems. The old method 
used a line format which began 
with two bytes giving the line 
number in binary, then two 
bytes giving the address of the 
start of the next line. This 
allowed the line search pro- 
gram to read a line number, 
read the address of the next 
line, and jump to it directly, 
without having toscan through 
all the intervening data. Fine, 
but what happened when a 
line was erased or inserted? It 
was then necessary to go 
through the whole program 
revising the link addresses. 

More recently, it has been 
realised that it is simpler to 
replace the link address by a 
single byte giving the length of 
the line. That is unaffected by 
changes to other lines, and also 
occupies less space. It is still 
possible to perform a skipping 
search through the program, 
the address of each line num- 
ber being found by adding the 
line length to the address of the 
previous number. 

To the user, the only dif- 
ference is that he has slightly 
more room to play with, due to 
the saving of a byte, but he will 
rarely notice the saving in 
time, because all these pro- 
cesses are executed in the twin- 
kling of an eye. 

The next process is insertion 
of a new line, Remember, any 
line of the same number has 
already been eliminated, so 
the process is the same for an 
entirely new line or a replace- 
ment. The search process will 
have established a_é store 
address at which the new line is 
to be entered, whether it found 
a line of the same number or 
not, because the search ends 
when a line number equal toor 
greater than the number of the 
input line is found. During the 
edit process the length of the 


edited line has been deter- 
mined, and the new line num- 
ber and length byte are edited 
into the edited line. 

Aspace must now becreated 
by moving upwards all pro- 
gram lines above the insertion 
point. Then the new linecan be 
copied into place. When all 
these processes are con- 
sidered, it is incredible that the 
time taken to execute them can 
be so brief. 

When they have been car- 
ried out, the new line is safely 
set into position, and the system 
returns to the Ready state. 

With a direct command, the 
situation may be different. Ifthe 
command is RUN, forexample, 
the system will begin to inter- 
pret the stored program, and 
that is what we must examine 
next. 


INTERPRETATION 


During the interpretation pro- 
cess, a system variable called 
the scan pointer is used to read 
the characters and symbols of 
the stored BASIC program. In 
response tothe command RUN, 
which is interpreted as a direct 
or immediate command, the 
scan pointer is set to point to the 
start of the program. It will skip 
past the line number, which is 
of no interest for the moment, 
and look for a token represent- 
ing acommand. Failing that, it 
will assume that the command 
LET is understood. 

In either case, the response 
must be to enter a block of 
machine code which will 
execute the command. A con- 
venient way of doing this is to 
use the token as adisplacement 
pointer to a table of link 
addresses. The required block 
can then be entered by ajump 
or a subroutine call. The latter 
method is more convenient for 
those who wish to use BASIC 
functions in support of their 
machine code programs, but is 
not a consideration that looms 
large in the minds of those who 
write the interpreters. 

The most common command 
is LET, which is why itis allowed 
to be omitted. The related 
executive routine first looks for 
avariable name, this being the 
dependent variable which is to 
be set according to the remain- 
der of the statement. Following 
the variable, there must be an 
‘equals’ sign, and following 
that there must be an ‘expres- 
sion’, which may be a single 
number or may be _ con- 
siderably more complex. 


The LET routine stores away 
the variable name or the loca- 
tion in store which is reserved 
for the value of the variable, 
and proceeds to evaluate the 
expression. This can be acom- 
plex process, because the 
various mathematical func- 
tions must be performed in the 
right order, which is not 
necessarily the order in which 
they appearin the BASIC state- 
ment. First, the contents of 
brackets must be resolved, 
beginning with the innermost 
brackets if bracketed express- 
ions are nested within one 
another. Then multiplications 
and divisions can be per- 
formed, and lastly any add- 
itions or subtractions. 

The way this ‘precedence’ is 
maintained varies widely. In 
older systems, data and 
operators were put on to the 
machine ‘stack’, a last-in-first- 
out store that is also used to hold 
return addresses and other 
data in most systems. By jug- 
gling the stacked data, it was 
possible to bring the highest 
priority actions to the top of the 
stack and execute them first. 
Another approach is tocreate a 
ladder or nest of subroutines, 
each routine calling the next in 
order of increasing pre- 
cedence, and then performing 
its own function when the 
higher order routine returns. 

This is usually the most dif- 
ficult part of the interpreter sys- 
tem to work out, especially as 
each individual action can be 
quite complex in itself. The 
efficiency with which the 
actions are executed has a 
strong bearing on the overall 
execution speed of the 
machine. 

The evaluation process is not 
used exclusively by LET, so it is 
usually called as a subroutine. 
It also arises in FOR statements, 
for example. The command 
FOR is followed by the 
equivalent of a LET statement 
to set up the initial value of the 
index variable. Then comesthe 
word ‘TO’, which warns that 
the end value of the index vari- 
able must now be set, this 
involving a further process 
similar to LET, though in this 
instance with an understood 
identity for the dependent vari- 
able. Then the word STEP may 
or may not follow. If it does, a 
third LET-like process is 
required to set up the STEP 
variable. 

And here we reach a point of 
critical difference between one 
system and another. Some 
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the 2. Bs 


"RESTORE 


2% Spectrum 


iI YY 
CAPS 
SHEET 


maintain aspecial areaof store 
in which the key values of a 
FOR statement are held, and 
this area is necessarily of 
limited size. It is therefore 
necessary to perform a 
mopping-up operation when 
the index variable reaches the 
final value. Otherwise, the 
area would soon fill up. For this 
reason, perhaps misguidedly, 
BASIC tutors advise that you 
must never jump out of a FOR 
loop, but must ensure that it 
reaches its proper completion. 
Failure to observe this rule 
leads to an accumulation of 
abandoned loops and their 
data, and eventually toareport 
that you have used too many. 


GREEN 


bth a oe, 


2 Pie 


STRS 


DATA SGM 


But this is not true of all sys- 
tems. The AMSTRAD 
CPC464, for instance, will 
allow you to jump out of FOR 
loops with impunity. Firstly, it 
does not use a special area for 
storing the variables, removing 
one limitation, and secondly it 
will cheerfully use the same 
variable holds again and 
again for a given index vari- 
able. So it is unwise to believe 
the tutors unreservedly. To ref- 
rain from jumping out of FOR 
loops is a sate course, but may 
sometimes be inconvenient, 
and it is then that you need to 
know whether your system will 
take kindly to breaking the 
rule. The best way to find out is 
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to try it and see. The User's 
Manual is unlikely to state the 
facts in direct terms, deeming 
the point too complex. 


GOTO and GOSUB 


Purists object to the GOTO 
function of BASIC, as a matter 
of principle, but it would be dif- 
ficult to write a program of any 
complexity that did not use the 
function. It is true that there are 
other ways of creating loops, 
but the GOTO, especially if it is 
conditional, is a very useful 
weapon, even in the most 
sophisticated systems. How- 
ever, there are objectionstoitin 
another sense. 


SERIES : 


Inside BASIC 


The instruction toGOTO line 
so-and-so requires that the 
position of the line in store 
should be located. This means 
searching through the pro- 
gram until the required line is 
identified, the routine used 
often being that used to search 
for a line during program 
entry. With a big program, this 
search takes time, and is 
another reason for the limited 
speed of BASIC. There are 
ingenuities which minimise the 
problem. One system checks 
whethertheGOTO is aforward 
or backward jump, and limits 
the search to the appropriate 
part of the stored program, but 
that reduces the problem 
without removing it 
completely. 

Once the required line has 
been located, the scan pointer 
can be changed to point to the 
line, and there are no further 
problems. 

A GOSUB is a GOTO with 
the previous scan pointer 
saved, probably by pushing it 
on to the stack. 

The provision of Procedures 
as an alternative tosubroutines 
has been fashionable of late, 
but the practical difference is 
not all that great. The address 
of a procedure may be stored 
as a variable linked to the pro- 
cedure name, which saves the 
need to search for the destina- 
tion line, but the variable has to 
be located. The real advan- 
tage lies in the technique of 
passing variables to  pro- 
cedures, and the provision for 
establishing variables which 
are local to the procedure. 

Other jump and _ loop 
mechanisms work in broadly 
the manner which has been 
described for GOTO and 
GOSUB. As with FOR loops, 
some systems will allow you to 
jump out of such loops, others 
will not. The reason is the same 
as that given for FOR loops: It 
depends on the way the loop 
data is stored. 


CONCLUSION 


Apart from the more complex 
mathematical functions, we 
havecovered the more familiar 
actions of the interpreter, and 
that is a good point at which to 
end our first excursion into the 
internals of BASIC. In the next 
part, we will be looking at the 
relationship between BASIC 
and the main operating system 
of the computer, and at 

the way floating point = 
is handled. 





25 


S b | t 

: sa es 
Personally, we think you'll like our approach to microcomputing. 
Each month, we invite our readers to join us in an abundance of 
feature articles, projects, general topics, software listings, news and 


reviews — all to help committed micro users make more of their 
microcomputers at home or at work. 





However, if you've ever missed a copy of Computing Today on the 
newstands, you'll not need us to tell you how valuable a subscription 
can be. Subscribe to CT and for a whole year you can sit back, 
assured that each issue, lovingly wrapped, will find its way through 
your letter box. 


And it's not difficult! All you have to do is fill in the form below, cut it 
out and send it (or a photocopy) with your cheque or Postal Order 
(made payable to ASP Ltd) to: 


COMPUTING TODAY Subscriptions, 


Infonet Ltd, 

Times House, 

179 The Marlowes, 
Hemel Hempstead, 
Herts HP] 1BB. 


Alternatively, you can pay by Access or Barclaycard in which case, 
simply fill in your card number, sign the form and send it off. Please 
don't send in your card. 


Looking for a magazine with a professional approach with material 
written by micro users for micro users? Why not do yourself a favour 
and make 1984 the year you subscribe to Computing Today and we'll 
give you a truly personal approach to microcomputing. 
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REVIEW : Tasword 464 wordprocessor 





ne of my main reasons 

for buying an Amstrad 

was its potential as a 
home word processor. To date 
Tasword is the only package 
available but having fallen out 
with my typewriter I simply 
could not wait to see what 
other packages might offer. 
Relying on Tasman’s reputa- 
tion founded upon the 
Tasword package for the 
Spectrum I sent a cheque; 
their reputation remains intact. I 
was, however, disappointed 
with the presentation untill read 
the letter explaining that this 
was not the final program. It 


says a great deal for any 
soitware house when they send 
out a temporary version of a 


een haste than simply 
announcing that the final ver- 


sion will we delayed. The only 
difference was that the copy | 
had been sent would only hold 
around OK of text while the final 
program should hold about 
14K. The manual despite being 
a photocopy was complete. It 


was well laid out and informa- 
tive, the index heked the 
commands i sted on the screen 
to the relevant part of the 


manual. 


STARTING UP 


Tasword loads at the slower 
baud rate but Tasman have 
chosen not to protect their pro- 
gram so that the user can make 
back up copies with a choice of 
saving in fast or normal mode. 
One can also customise the 
page layout, special charac- 
ters, printer control] characters, 
a second character set as w ‘ia 
as page, pen and borde 

colours. In fact, one can even 
change the shape of the cursor. 
The facility to make back up 
copies is thus very useful — | 
hope it will not be abused. In 
fast mode the program takes 
about 3 minutes to load and on 
completion the user is pre- 
sented with six lines of control 
characters, an inverse line that 
serves as a key to the control 
symbols, 16 blank text lines, 
another inverse line showing 
margin and tab information 
followed by the last line which 
shows the state of various com- 
mand switches. The last line 
also shows the position of the 
cursor by giving the line and 
column number. One feature 
that Amstrad left out is a CAPS 
LOCK indicator, Tasword has 
one. When the CAPS LOCK is 


on the bottom line messages 











TASWORD 





404 


JJ] W Spencer 







Many home micros are used for 
word processing these days, so 


we ve taken a look at Tasman’s 


offering for the Amstrad CPC 464. 


TASWORD 464 


1 a ig 
Dy iasman 


Once upon 


a time there was a word 


processor called Tasword 464 


Ueno 


ae 


"mt at 


iTRAVL EDD De 


“.~ f rae 


Petia 


wwwr rer 


Oe ee 


@e@eweconenece ees < 


eeseesaes 6 eee 


MAIN F EATURES 


The package really d = 
to have all of the features that 
ne could want. Fil 
saved and loade ‘i 

merged. The Cc 

moved by charact ter, word, li 
or by page. The whol 
can be scrolled sidew 
order to view text at Nees max- 
imum width of 128 characters. 
Pieces of text can be moved left 
and right, blocks of text can be 
copied or repositioned. Text 
can be deleted as characters, 
words, lines or blocks. Margins 
can be set for any width up to 
128 positions; this facility can 
be used to write paragraphs of 
different widths by setting the 
margin and then rejustifying the 
paragraph. A line can be cen- 
tralised but there is no com- 


~~ 
| 
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N A ~ I ’ cont 
TAB commands are present 
and are very easy to set, the 

ee ee a 41, 
positic are marked ne 
Kattnam ~¢ ; 
bottom Ine Headers e| 


user can choose to have each 
page numbered. Page breaks 
can be shown on the screen the 
length of the page being 
entered via the CUSTOMISE 
comma a ae is a command 
o search and exchange text 
which is easy to use but the user 
has to stop the se rch otherwis 


the program sear rches allo Hibs 
empty lines. If has been 
exc ent then re een cation 
ll take place to fit the current 
careful. 


margin settings, so be 

The method of inserting text 
was the feature that] liked eat 
Inserting a letter within a word 
was fine but adding text within 
a line caused the whole line to 
be broken up, I found myself 
constantly rejustifying and then 





having to find 
before | started. 1 do appreciate 
that on a package of this type 
any other system would have 
taken far too long. It 
wants a change te 
ype over the ol “dt text. 


simpl' 
» ] 4 . Bee 
ie tinal option that caugh 
my eye was the second charac- 
+hlic 1 ) . B= cr pu + + 
=r set, this is displayed at the 
id Pb { {NTT 4 
too of the screen after CTRL & 
qrTre pre > Al l vh 1 Cl? é = 
of the YZ weird and wondertu 
shapes c pe printea to the 
creen, though | doubt by n 
printer. Operating the sys S 
ie L& V4 a=ere hy RW 
simple, c as to look ux 
; rT > om r 
~ ~ R 4 .+¥ 
at the HEL! 10W to tin > 
WO Keys ne 4 tiate a 
- ] 
commana. © ea 


valuabie 1s the apuiity to leave 
the yroaran YoaTine Hne ~t th , 
L ep IGtATI1, GE liss Wii Oi Lilt 
numeric Keys 
used 


oa er en tee ear w ree 
return to the vrogram. 


TATOOS o~Y Yar y | ~¥ tr Y) 
WOT, Jk WASSER GAO, Kee LERCLE 


TYPING BEGIN . 
te Amstrad keyboard makes 
ping a pleasure and de 
reaching quite high s nea 


never managed to deteat th 
program. The wordwrap fea- 
ture works very smoothly and for 
any margin settin a he only 
problem with wordwrap is that 
long words are otf bette! 
hyphenated, espe 
narrow margin text. I could only 
manage this b\ 3 off th 
wordwrap, entering the word 
and then tuming wordwrap 
back o1 2 

The me of moving ot 
cop an be ver 
clums ss the area of te 

: ove napr tc 

9€ a paragraph. Right hand 

: a 1ses xCess 
sist acing especially if the text is 

hin narrow margins and has 
yeen edited ee fou nat 


with ease. ‘Perhaps this 

orice of the fi eee ee 

PNCE Ve ts 1eE 1 IC] irl y Ol UICK NX We SLIT 

tion process. The 1 nove com- 
t 

mand was easily the slowest 


b lock would bec Jealt with atthe 


rate of about one line per 
second. | had problems when | 
wanted a piece of 40 column 
text rejustified into 120 column, 
my last paragraph appeared 

dly chewed, this may be du 
o the fact that 1 already had 
over 7k of text and the program 
needs 2k of workspace. 

All of the commands are 


neitherthe 
HELP 


commana CQnr) 


to find fron 
window or the 
Each 
implemented by hold 
either the SHIFT or the CTRL 


easy 


Inna 
11 a 
nh 
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key and then pressing the rele- 
vant character key. 


WILL IT WORK 
YOUR PRINTER? 


The printer control codes are set 
up forthe EPSON RX80 but they 
are all fairly easy to change for 
any other printer. All of the com- 
mands that your printer will 
accept can be sent with the text 
by means of inverse characters 
placed in the appropriate 
places within the text. To 
underline simply press CTRL & 
space bar and a list of the 
printer functions is displayed, 
enter J and it will appear at the 
cursor position as an inverse 
character, underline off is a 
lower case j. The other printer 
functions can be accessed in 
the same manner. Havingspent 


hours hacking at my printer 
cable to stop the double line 
spacing problem | was unable 
to take advantage of the option 
that should force double spac- 
ing, instead I had to increase 
the line spacing. 


VERDICT 


The speed of the program is 
impressive, I was rarely bored 
waiting for a command to be 
completed. Justification of say 
23 lines is complete in a little 
over 8 seconds. Other com- 
mands such as moving text and 
searching take longer but one 
uses them infrequently andI did 
not tind the delay serious. The 
package is not comprehensive 
but it is very well equipped with 
all of the important functions, 
even the ability to unjustify a 
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line has not been forgotten. At 
first the package may not seem 
that easy to operate but in a 
very short whilel felt completely 
at home with it. In fact Iam so 
confident that I intend to teach 
my Mother how to operate it, an 
otherwise daunting task. In 
short Taswordis excellentvalue 
and I would be surprised if a 


appears. 


FEATURES 
DOCUMENTATION 
PERFORMANCE 
USABILITY 
RELIABILITY 
VALUE 


FACTSHEET: Tasword 464 


£19.95 


MACHINE: 
FORMAT: 
SUPPLIER: 


AMSTRAD CPC464 
Cassette 

Tasman Software Ltd. 
Springfield House 
Hyde Terrace 

Leeds 


OUTLETS: Mail Order by September 








PHOTOCOPIE 





To take advantage of this simple service, just fill in 


the required information and send it (or a photocopy) 


to: 


COMPUTING TODAY Photocopies, 
145 Charing Cross Road, 


London WC2H OEE. 


together with your money and we'll do the rest! 
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Reader Service 


Lost and can't be replaced? Well, if you've lost one 
of the early issues that cannot be replaced from our 
stocks of backnumbers, all is not quite lost. 


If you know the article name and the issue it 
appeared in, we can supply you with a photocopy for 
the miserly sum of £1.25 ee postage and packing. 
It you're stuck for the month, try checking in our 
annual index which is included in the December 
issue each year. 


oh A a a ee a er ae ee See eee. 
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| ee anes PO ete, sic 6 as eo 5 ope 
| Please send me Photocopies of the following items 
| ISSUE ARTICLE PAGES 
| 
| 
| At SL eam, PERCTORS Eos col dewey vncsecnee basta been a | 
a 82/ 10 





substantially better package 
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SOFTWARE : Article Index 












James Tyler 






a large number of the various computing magazines over 

the last couple of years, then you’ve no doubt noticed the 
increasing difficulty experienced when trying to locate a par- 
ticular article or listing which (you think), exists somewhere in 
your collection. If indeed, you are one of those people then read 
on, since the following program should be the solution to your 
problems. On the other hand, if you're not one of those people, 
read on anyway since it probably won't be long before you are! 


I f, like me, you're one of those people who has collected quite 


YOUR PROBLEM SOLVED 


The facilities provided by the following program allow you to 
basically do two things: 


1. Add data to file, ie, store the necessary items of information 
regarding a particular article, or group of articles on disc, thus 
allowing the user to retrieve the required information at a later 
date. 


2. Lookup article details, ie, retrieve the details regarding a 
specified article (such as magazine name, issue & page num- 
ber), to allow it to be located on the bookshelf. (The speed and 
efficiency with which the last operation may be performed does, 
of course, rely greatly upon the neatness of the bookshelf in 
question!) 

The Article Index Program has been written to run on a 32K 
BBC Micro equipped with at least one disc drive. Using the pro- 
gram on a tape based system would be impractical really since 
its convenience of use relies upon the fast access times of discs. 

Conversion of the program onto other systems with discs 
should be fairly straightforward. All of the disc accessing com- 
mands used merely load or save blocks of memory — no com- 
plicated filing commands are involved that might only be 
specific to a few machines. 


TECHNICAL DETAILS 


Although it is not essential to know how the Article Index Pro- 
gram works, it will be of interest if you intend to modify any of the 
routines involved or wish to run the program on another system. 

When data is added to the file concerning different articles, 
the program generates a ‘record’ for each article title which the 
user wishes to store on disc. 

Although records may be of different sizes, they all share the 
same structure: 


A Single Record (RE$) 

TITLE+ TITLE END+MAGAZINE BYTE+ YEAR BYTE+ PAGE 
BYTE+END OF RECORD BYTE 

ie. 


(I$) +CHR$(13)+MB%+YE%+PG%+CHR$(255) 
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MAGAZINE 
ARTICLE INDEX 


Spend a little time now using this useful program and save yourself hours 
looking for that elusive article among your crowded bookshelves. 













* MAGAZINE BYTE 
TOP 4 BITS - MAGAZINE NAME (0-15) 
LOWER 4 BITS - MONTH OF ISSUE (0-11) 


As records like this are generated, they are stored in a section of 
the ‘spare memory’ area which exists above the program listing. 
(In the program, variable S% holds the starting address of this 
area and L% its length in bytes). When records are stored, the 
contents of P% (a pointer) are examined to determine where the 
next free memory location is. 

When the user has finished updating the file, or the spare 
memory area has been filled up (12K of data), all of the data 
between S% and S%+L% is *SAVEd as if it were machine code. 
The filename of this data is preceeded with ‘I.’ to place it in disc 
directory I’, and the actual filename is just a single digit number 
of zero or more. Whenever the entire 12K of data in one disc file 
is filled up, the number represeting the latest filename (F%) is 
incremented by one ande the pointer P% is reset to zero. This 
effectively starts a new file for data storage. 

The number of the most recent filename being used and the 
current value of the free memory pointer are both stored in a 
short file called INFO. This block of data loaded into the 
machine whenever the program is run, and is updated and 
resaved back to disc whenever new data has been added. 


SEARCHING FOR DATA 


When the user wishes to search for details about a particular 
article, he or she merely has to type in a word or part of a word 
which exists in the title. The program will respond by searching 
through all of the titles saved to dated to see if any contain the 
word entered by the user. If any such titles are found they are 
printed out in whole together with the corresponding magazine 
name, the month and year of that issue, and page number. 

The program lists relevant article details by loading each 
numbered data file (in numerical order) in turn and searching 
all the titles stored, to see if they contain the word entered by the 
user. For speed, the actual searching is done using a machine 
code routine. Whenever the specified word is found, the pro- 
gram backtracks to the beginning of the title and the entire 
heading is printed, along with the magazine details which are, of 
course, stored in the following bytes making up the rest of that 
record. The search is repeated until all of the data file(s) have 
been loaded and looked through. 

The result of all this is a pretty fast lookup routine which owes 
its speed to a combination of a machine code search doing the 
donkey work and the use of discs for data storage. 


THE PROGRAM LISTING 


When you type in the listing for the Article Index Program, don’t <7 
forget to put the names of the magazines that you are likely to 


ORE! 42K HE HEE EE EH HEE EHH 
SOREM"* Magazine article filer ¥* 

4OREM' ¥ % 
SOREM"*James Tyler JULY 1984 * 

EO PEM" 2 I EF HE IEE EEE HE EE HE HE HH 

SUPT Veils. 4 

SOQONERRORGOTO2Z7 30 

PORSA=O 

1QOOMODE7 

LIOREFEAT 

1Z2O0C LS 

1L30VDU2SS3 2919450;0:0: 

L40#F X229,1 

LSOPRINTTABC1O, 1) CHR#141i:s "Article Index"TABR(19, 2) CHR#141: "Article Index" 
LOOPRINTTAB(3Z0O)" J.T 1984" 

L/OIF RSZ=0 PROCinit 
LQ0PRINT’’‘’SFC4"Options available :"'' 
1SOPRINTTAB(6)"1.ADD data to file" 
“QOPRINT’TAB(6)"2.LOGKUP article details" 
<LOPRINT’ TAB(6)"3.END program" 
acQOPRINTTABC4, 20) "Enter option number iga. Ur oa" 
=~ SOREFP EAT 
~4O0P$=GETS 

<SOUNTILINSTR("123", OFS) 
<O0OTFOPS$="1" PROCadd 

</JOTFORPS="2" FROCLoOok 
<BQOUNTILOPS$="3" 

270CLS 
SPOOF X2Z29,,0 

2LO#FX4,0 

22LO*#DTR $ 


2S OMODE 7 

S4O0END 

Rf 

360 

-~OSREM * Main Variables +* 

-OSREM * SX - Start add. of data loaded * 

SO4REM * LZ —- Length of data loaded «* 

=O6SREM * EX - End add.+1 of data loaded * 

2O6REM * FA ~- Next free location pointer * 
=O7REM * S$ & L® —- Hex values of S% & LY reso. * 
-OB8REM * FX - Numerical value of latest data filename * 
S69REM * RES ~ Current record being built up * 
o/ODEFPROCinit 


SBO#eF X4, 1 
STORE XZ29, 1 

4QO0O#DIFR I 

410*8L. INFO 

42ODIM M$(9),m#(11),1B% 40,CL% 40, CODE% 100 
420XAZA=CLAMOD256 
440YA=CLADIVESS6 

45OPROCas 

AS&O0NS2Z=2 2000 

470LA=& 3000 

480T“Z=2.C000 

AGOEAZ=SAZAt+LY 
SO0OSt=FNhex (SA) 
SLOLS=FNhex (LZ) 
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SLOP A=TIX% 
JOOUPA=124!'1 
S4OLF “Z=0 
~IOTI¢$=STRINGS (39, CHRS32 
SOORES=STRINGS (76, CHRES2) 
w37OCK=O 
SBOREFEAT 
IIOREADGS 
600M$ (CZ) =5% 
6S&10CZ=C2A+1 
S20UNTILGS="*" 
630NMAZ=CA“Z-2 
S40FORCZ=OTO11 
SSOREADMS (CZ) 
S60ONE XT 
670RSA=1 
6S80ENDFROC 
690 
FOO 
7JLODEFFROCadd 
FEOF RL=T1% 
FIOPZz14!'1 
TROLIFSAAPAT/OOEXR FAP At12P2=0 ELSEIFFA+PK>O THENSCLZ="L."+STRO (FA) s CALLSEPEFZ 
7SIOREFPEAT 
76O0CLS 
7Z7OPRINT’ TARCO)"Title ?" 
FRGP ROLL Put Cs25 127 5 SF) 
7 9ORES=1I$+CHR$1 3 
SOOVDUZE, O, 244 37,9 
S10CZ=0 
BLOREFEAT 
B30CLS 
B40PRINTTAR(O,0) "Magazine name ?(Use @ cursor keys)" 
BS0cA=0 
BSOREF EAT 
BS70OFRINTTABR (CO, LIMB (CA) 
B80OG64=GET 
S9OIFGZ=%288 c“vec%z-1tsITFe“xcO cZ=NMZ 
9POOTFGAZ=289 chv=cAt+t ls ITFCASNMA cZ=0 
SLIOUNTILG“Z=13 
92 OMGE=M$ (CA) 
93OMGAZ=c “+1 
9SSREM * You're Own Choice Here ! ¥* 
P40ODATACOMPUTING TODAY, "A&E COMPUTING ", "FERSONAL S/WARE", "QRCHARD COMFTNG", * 
FSSOREFEAT 
VEOPRINT TAR (O, 2) "Month 7¢i 12)" 
97OFPROCinput (48,59,2 
9SBOUNTILiI“ZSO ANDIZ~«A 13 
PI9OMNZA=1% 
LQOOOFRINTTAB (CO, 3) m$ (MNZ-1) 
LOLODATAJAN, FER, MARCH, AFRIL,MAY, JUNE, JULY, AUGUST, SEFPT,OCT,NOVE,DEC 
1LOSZOMBA=MGA*1LS+MNZ | 
LUGS Rt PABLO) "Year 7° ies 
LO40PROCinput (48, 58, 2) 
LOSOVYEA=1i % 
1LOS6O0REFPEAT 
LO7OFPRINTTAR(O, 6) "Fage number 7" 
L1OBOFPROCinput (48,58, 3) 
LOSOFPGA=1 % - 
SE AEE SSE TS TEE A, EI OT A EET IT REP LIE BEBE SED LIE SE LEGA AE TD ELALTRE EIS SEEING EEE TE LES EE TELLS AAS OE SI SEITE TS CR ON DIELS TEE PEAR TELE Ta NATE GEE GET 0 RL TE BO 
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LIOOUNTILFGZ< 256 
LILORES=RE$+CHRSMBY~+CHRSYEY%+CHROE GY 

1120C%Z=C%+1 

LI30TFCA* 1OPRINT’ '"More magazines under this title (Y/N)"::REFPEAT: 
I$=GET#: UNTIL INSTR(' YN", T&) 
LI4OUNTILI¢S="N"ORCK=10 

LISOVDU2S6 

LIGORE$S=RES+CHRE 255 

117O0F0RCZ=1TOLEN (RES) 
LISOS247R2=ASC (MIDS (RE$,C%,1)) 

LISORPA=F 441 

1200NE XT 

L210LF = 

L2cOlIFSA+P4%+762E% S$CLu="S. "4+STRS(FY) +" "45g4" +"+L¢: CALL&FFF7 
LESOTFS“Z+P2+762E% FLS=FPRZ+1L 2 F %=0 

12407 LA=F% 

L250IK4!'1=PF% 

LZeOCLs 

LS7OPRINTTAR(C3,10)"A@dd any more data (Y/N) als 
1280REFPEAQT 

1299G6¢=G6ET# 

LZQOOUNTILINSTRO"YN", GS) 

1321OUNTILG#="N" 

LS20TFRPA20O THENSCLZ="S. "4STRE( FR) 4+" "4+5g4" +"+L$3CALL&FFF7Z 
2oO8S. "INFO"COO CFF 

1340ENDFROC 

aa 

13260DEFFROCI] ook 

Los OFF KZ29,0 

1280F 4=0 

1290FLA%Z=0 

1400¢%=S% 

1410S4=S%-1 

1420VDU12,14 

L430FPRINTTAR(O,O) "Enter the word(s) to search Ti 2° 
1440PROCinput (32, 127,39) 

14S0CLS 

L4GOPRINTTAB(O,O) I¢ 

1470VDU28,0,24,39,2 

L480OVDUSS5 82025030803 

14907°SIZE=LEN (I) 

1300!%72=CLY% 

IS1OREPEAT 

132078 70=S4%MOD256 

1S3207&71=SZDIVE56 

LS4SQOIFFAZ=71% '&74=S4+F% ELSE'&74=EY 

ISSOIFLF“Z=1 GND?PIZ=OTHENIS9O 

LS60LF4Z=1 

IS7OSCLZ="L."+STRE (FR) 

1S8OCALLEFFF7 

LS9OF Z=FAZ+1 

1SQO0$CLA=1$ 

L610REFEAT 

L62O0CALLCODEZ 

L6O301TF P&76=LEN(CI$) FPROCList (P&70425687&71) 2FLY=1 
LO4OUNT IL? 70425687271 =P 744256275 
L6SOUNTILFAS PIX 

14660S%=5%-1 


i amnion aa nai alain ci oom ed 3th Nee a gail OE 28816 te a SE 
rename —————eEeEeE—E———— 
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167OVDU15 

L68OTFFL“Z=0 FRINTTAR(S,8) "Sorry ! — Nothing found" 
L6O9OPRINT’ ’"Fress <SFPACE BAR: to go to menu..." | 
17O00REFPEAT | 
L71LOUNTILGET=32 

172O0VDUZSG 

17 30SA=s% 

174QOENDFROC 

17SODEFFPROCList (AZ) 

1760CZ=1 

1770REFEAT 

1780C%=C%-1 

L79OUNTILAZ?C“ZH255 OR AXZ+CKA=S% 

1LBOOAZ=AZLZ+CA+1 

ISLOFPRINTTAR(O) s $¢A% 

1S820AZ=AZ+LEN ($A%) +1 

IBZOREFEAT 

1840MBA=7A% 

18SOMGAZ= (MBZAND2Z40) /16 

1860MNZ=MBZANDLS 

1B7OYEZ=A“? 1 

188OPG%Z=ALZ72 

ISSOPRINTTAB (CO) sCHRE1315M$ (MG4-1) 5 TABCL7) sm% (MN%—-1) s TAR (23) "19"2 VEX: 
TAB(29)3"F age "3PG% 

1L9OOAL=ALZ+3 

LQLOUNTILFAZ=255 

192072 70=AZMOD256 

19 307%71=AZDIVESSG 

1S4QOENDFROC 

1959 

1960END 

I96SREM * General Furpose Input Routine * 

1966REM * MINZ — Lowest allowable ASCII value entered * 
1967REM * MAXZ — Highest allowable ASCII value entered * 
1968REM * Lenz —- Max length of entered string allowed * 
197ODEFFROCinput (MINZ,MAX%,LenZ%) 

LFSULULALIZ. CZ 

L9O9OPRINTS SFC (LenZ) s STRINGS (Lenz, CHRS8) ; 

2QO00CZ=0 

ZOLOREPEAT 

2LOLOLCA=C% 

2O301T%=GET 

SZO4FOTFI“Z=127 AND CAO THENFROCdelete 

HZOSOLTFMAXZ=70 AND INSTR "O12 24567890ARCDEF",CHREI%) THEN FPROCKey 
HZOGOTFMAXZ =70 ANDIZS=MINZ AND I1%2=MAX% THEN FROCkKey 
2QO70TF CAZA=LCZ AND NOTC(I“Z=13 AND C%A2O) THEN VDU?7 
“QOBOUNTIL T%Z=13 AND CAsO 

LOFVOTBAPCKA=1% 

“LOOIT$=$1IB% 

21101 %4=VAL (LEFTS (I$, 4) ) 

-=LI2ZOENDFROC 

j12ODEFFROCdel ete 

21L140C%Z=C%-1 

HZLSOPRINT; CHR$127; 

<1L160ENDFROC 

<1 70DEFPROCkKey 

Z2180IF Cyz=Len% OR IT%4%=127 THEN ENDFROC 

LEVFOLBA CATS 
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2eQOOC“Z=CA~+1 

2elOPRINT;CHRSI%: 

222OENDFROC 

eeeJREM * Converts numeric value 
into a hex string (HE#) +* 

22 SODEFFNKex (DEX) 

<2£4OLOCAL LA,NYY 

22JQOHES="" 

2<2£60FOR L%=1 TO 4 

22 7ONYZ=DEZ AND 15 


22BOIF NYZL10 THEN NYZ=NY%+48 ELSE 


NYZ=NYAZ455 

22 7OHES=CHRS (NYY) +HES 
=< QOODEXZ=DELZ/1& 

2s LONEXT LZ 

2 OSL O=HE S$ 

2.5 ,50DEFPROCas 

=o 40F 0RCZ=OTOSZSTEF? 
= 2 IOFZ=CODEX 
2s60COPTCZ 
2o70OLDY#O 
2oBOSTY&R7S 
2S97OLDA(&72),Y 
Z400TAX 

2410.SEARCH CLC 
2420LDA &70 
Z430ADCHI 
Z440STAL7O 

24S50OBCC Jil 

Z246O0INC &71 

2470.31 LDY#O 


collect, in the DATA at line 940. All of these names must be the 


same length, so pad the shorter ones with with spaces if required. 


Also, make sure the last item in the DATA line is a ‘*’. As the list- 
ing is at the moment, you can have up to ten different magazine 
names stored in DATA. 

SAVE the listing onto disc immediately (a new one if poss- 
ible), then type in the following: 


FOR I%=&CO00 to &CFF:?1%=0: NEXT <RETURN> 
Check the same disc is still in the drive and then type: 
*SAVE ILINFOR COO CFF 


This will initialise the INFO file used by the main program. 

You may find it helpful to * BUILD a !BOOT file that CHAINs 
the Article Index Program. This would mean that running the 
program in future would just be a case of pressing <SHIFT 
BREAK>. 


USING THE PROGRAM 


When you first use the program, select the first option on the dis- 

played menu. You can then add the first article details to the file. 
In return to the prompt ‘Title ?’, enter the title of the article in 

question. A tip is to put in as many words or phrases as possible 
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24B80TXA 
Z2490CMF (&70) ,Y 
ZIQQOBNE J2 
2JILOJISR REST 
2JZ0CFY SIZE 
2o-QOBEQ J3 
2J40,J2 LDA&7O 
2OIIIUCMP R74 
ZJOORNE SEARCH 
2JI7OLDA&71 
2IBOICMFR 7S 
2270BNE SEARCH 
2600.53 STY&76 
Z61LORTS 
2620.REST INY 
Z2650LDA(&72),Y 
ZO4OCMF (&70) , Y 
Z6S0RNE J4 
2ZO660CFPY SIZE 
2670OBNE REST 
2680.34 RTS 
2690,SIZE NOF 
2700) 

Z7LONEXT 
<720ENDFROC 

27 SQOTFERR=17THEN110 
2740CLS 
2735QOREFPORT 
~=/6O0PRINTs" at line 
277OEND 


"Ss ERL 


that help describe the contents and nature of the article. This will 
increase the chances of the right information being found when 
you are later looking up details. The entry of the title (upto 39 
characters) is completed by pressing <RETURN>. After this, 
simply enter the magazine name (selected using the left and 
right cursor keys), the month of the issue, the year and the start- 
ing page number. You will be given the option of entering the 
details of several magazines under one article heading too. 

When you have finished adding data to the file, it will be 
stored in its updated form back onto the disc. 

Looking up data in the file, as said earlier, just requires you 
to type in a word or phrase that you hope is in the article or fea- 
ture you re looking for. The program will then list all possible 
titles for you. 


OTHER USES 


Although the Article Index program was written for filing com- 
puting articles, it could of course, be used for magazines on any 
subject; electronics, cooking, car mechanics — or probably 
many of the other subjects that are covered by hobbyist 
magazines (!?) 

Well, that's my part of the job done. It's just up to you to put 
all those article titles on disc now (and, of course, make sure that 


your bookshelf is tidy!) = 
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he publishers of com- 

puter books are rather 

conservative in their 
choice of books to publish. 
Looking back through the Com- 
puting Today book reviews of 
the past twelve months reveals 
that for each of the books con- 
sidered this month at least two 
very similar ones have been 
reviewed in that time. 

But if this month's review 
books are all of a similar type, 
they are all good or, at the least, 
interesting examples of their 
types. Also, taken together they 
spell outa theme that describes 
a mainstreem of computer 
activities and developments. 

The first book provides an 
introduction to specific per- 
sonal computers and to pro- 
gramming them in BASIC. The 
market seems to show an insati- 
able demand for such books, 
and they seem to be regarded 
as providing an introduction to 
computer literacy. In away they 
do, of course, but an awareness 
of word processors, databases 
and spreadsheets, ofhow to use 
them, and of what they can be 
used for is quite as important. In 
other words a familiarity withthe 
major programs that have 
already been written for the 
computer can make it much 
more useful than if you only 
know how to program it. 

Many of the developments 
that are involved in making the 
computer easier to use are 
being achieved by program- 
ming the computer in higher 
level languages than BASIC. 
These include making it accept 
speech input and giving it the 
capability to understand 
ordinary speech. Again, there is 
a contrast between program- 
ming the computer for these 
developments and using them. 
Itis rarely articulated that only a 
few people need to be able to 
write the programs. The rest of 
us need only know how to make 
use of them. 

Our second book is about 
LOGO. This isn't exactly a 
super-high-level language, 
although it's level is higher than 
that of BASIC. It can be used to 
convert the computer into a 
device that allows children 
(and anyone else) to leam and, 
further, to learn in the same 
natural and unforced way as 
they learn to speak. The book 
presents some nicely anarchic 
images of children learning by 
using computers without the 
interference, or even the pre- 
sence, of teachers. 

The techniques upon which 


BOOK PAGE 


Garry Marshall 
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‘The mainstream of computing’ is the phrase to sum 
up this month's selection of books, which range from 
LOGO to microcomputer control applications. 


making computers easier to use 
are based are drawn from artifi- 
cial intelligence studies. It has 
been said that artificial intel- 
ligence is the study of how to 
make the computer do things 
that we do not yet know how to 
make it do. And also that as 
soon as we do know how to do 
something, that thing moves 
from being a research topic to 
being commonplace. Artificial 
intelligence programs are 
expressions of the theories of 
the practitioners of Al; they are 
seldom, if ever, written in 
BASIC. LISP and PROLOG are 
the lingua franca here. But our 
third book presents BASIC pro- 
grams for some of the simpler 
activities that have become 
possible as a result of the find- 
ings of Al. 

Another area that artificial 
intelligence has contributed to 
in a considerable way is 
robotics. Here the computer is 
used to provide the intelligence 
for, and to control, a device 
capable of performing physical 
actions. The fourth book is con- 
cemed with control, explaining 
very clearly how a micro can be 
used for this purpose. 

Our final book provides an 
overview of personal comput- 
ing, but it is disappointingly 
lacking in any coverage of more 
recent developments in com- 
puting. This is apart from the 
factthat, asmore than one ofthe 
other books points out, the 
developments in the personal 
computer sphere can be very 
deceptive if taken to represent 
what is happening in comput- 
ing generally. 

Me and My Micro by Pau! 
Shreeve is designed to accom- 
pany Yorkshire Television's 
series of the same name. But the 
book can be read without 
seeing the TV series. It provides 
an introduction to using the 
BBC, Electron and Spectrum, 
and then shows how to program 
them in BASIC. It follows a, by 
now, very well-trodden path, 
but it does so with competence. 
The programs that are presen- 











ted are forinteresting tasks, and 
they contain some very useful 
techniques, so there is a good 
deal to be learnt from them by 
the beginner. Starting with 
simple games programs for 
moving targets, firing lasers and 
hitting targets, it moves on to 
mazes and maze _ running, 
showing how graphics can be 
introduced to advantage. It 
then moves from games to 
anagrams and finally to a pro- 
gram for Pelmanism. The last 
leads to the development of a 
substantial program for which 
the reader can observe the 
sensible development and 
structuring. 

But the book has no really 
clear aims and objectives, and 
one is left wondering where one 
has got to and what there is to 
do next. Perhaps the program- 
mers in Yorkshire can write 
BASIC programs to control 
automatic coal-winning equip- 
ment. I doubt it somehow, 
though, and not just on comput- 
ing grounds. 

Logo — a guide to learn- 
ing through programming 


by Peter Goodyear contains as 


its core an introduction to pro- 
gramming in LOGO. The 
chapters surrounding this core 
are much more interesting, 
though, in explaining the 


author's views on the educa- 
tional value and application of 
LOGO. I feel that there is little 
new in what he says, but 
everything that he presents is 
clearly drawn from his own 
experience and all the ideas 
are moulded by his struggle to 
articulate the value of LOGO 
for learning and then to per- 
suade his readers. As the author 
admits, the book is a paradox, 
for he feels that LOGO is some- 
thing to experiment with and 
experience rather than to be 
taught in a formal way. He 
would like to see children left to 
their own devices with LOGO 
to explore as they will. In this 
way, they can leam Mathe- 
matics from a ‘Mathsland’ 
supported by LOGO in the 
same way as they naturally 
learn a language. In the same 
way as adults know language 
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and surround the child with 
experience of it, interaction in it 
and correction in its use, so the 
computer can do the same with 
Maths, and other topics. 

Allowing children to explore 
and learn in an undirected way 
will arouse certain worries. In 
the primary school, where there 
are no- constraints from 
examinations and their syllabi, 
it may not be such a problem. 
Researchers investigating how 
children learn with LOGO 
claim to have identified the 
three general stages into which 
learning can be divided in the 
way that children use LOGO. 
These are the’enactive’ stage of 
learning by physically mani- 
pulating objects, the ‘iconic’ 
stage of learning from images, 
and the ‘symbolic’ stage of 
learning with language. 
LOGO can provide each stage 
and transitions between them. 
Moving a floor turtle with 
individual commands is to 
physically manipulate an 
object. Writing a program in 
LOGO is to leam _ with 
language, in particular, how to 
describe some future actions 
that a turtle must take. 

Although the identification of 
children's development with 
LOGO with general learning 
development is probably too 
pat it does hint at the power of 
LOGO to provide a natural 
learning environment. It is 
possible that classrooms of the 
future will contain only com- 
puters and that teachers may 
not be needed? 

To complement this book, 
LOGO In The Classroom by 
Shirley Torgerson 
many ideas for activities, pro- 
jects and problems to solve with 
the use of LOGO. Actually, the 
ideas could be used in the 
home quite as well as in the 
classroom. (Goodyear remarks 
that the place for LOGO may 
be the home, not least because 
of the availability of a computer 
there on a one-to-one basis, 
which is far from likely in 
school). Also, the projects are 
often as suitable for BASIC as 
tor LOGO, so this book can be 
seen as a plentiful source of 
ideas for what to do with any 
computer anywhere. 

Exploring Artificial Intel- 
ligence On Your Computer 
by Tim Hartnell gives me the 
impression that its author has 
read a few books on artificial 
intelligence to learn about it, 
and has then decided to write a 
book embodying the simpler 
things that he has read about 
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and can write BASIC programs 
for. An appendix contains a list 
of Al books for further reading. It 
would be farbetterto read afew 
of the books given here for 
enlightenment on Al matters 
than to read the bits between 
the programs in this book. 

The value of the book, 
though, isin its programs. There 
are BASIC programs for 
understanding natural langu- 
age, for learning 
expert system. Their 


They all v 
fashion and, as long as you do 
not expect much of them, are 
quite impressive. 


Micros In Control by 
Gerald Bettridge describes in 
terms that are just about as 
simple as they possibly could 
be how to attach, and control, 
items such as lamps, motors 
and stepper motors toa micro. It 
deals with 6502-based and Z- 
micros, giving 
: ly code routines for 
>ach, but gives a rather dated 


Or) } ee oe 
OU DaSea 


teel with references to Acom 
Atoms, PETs and the Jupiter 


nthe 80 small pages of the 
body of its text it deals with 
several projects and rather a lot 
of computers, and so the treat- 
ments are necessarily brief. A 
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cifully brief given the fate of that 
machine. But some of the pro- 
jects are both interesting and 
useful. In all, this provides a fair 
introduction to the use of micros 
for control that requires as little 
expertise in electronics as it is 
possible to imagine. 

The Penguin Book Of Per- 
sonal Computing by John 
Graham is, like many of 
Penguin's computer books, a 
disappointment to me. My 
judgement is basically unfair 
since there is nothing wrong 
with the book. It provides a 
summary of computing acti- 
vities biased towards personal 
computer user. But it is too con- 
ventional, too conservative 
and, for a book published in 
1984, too far behind the game. 
One has always read Penguins 
and so come to associate a 
standard with Penguin books, 
which this one does not meet. 

Its chapter on languages 
covers BASIC and COBOL, 
but doesn't mention LISP and 
PROLOG. LOGO isn't men- 
tioned, and although there is a 
brief section on computers in 
education, it hardly strays from 
distance leaming and com- 
puter-assisted instruction. The 
chapter on personal computers 
in business just mentions 
spreadsheets, without really 
saying what they are, and 
doesn't mention databases at 
all. (They are mentioned in the 
following chapter on networks). 
Artificial intelligence doesn't 
rate a mention anywhere. 

I would summarise the book 
by saying that it gives a good 
account of where we've been, a 
sketchy one of where we are, 
and nothing of where we might 
be goin 
This month's books are: 

Me and My Micro by Paul 
Shreeve (NEC with Yorkshire 
Television) 115 pages, £2.95. 
LOGO — A Guide to Learm- 
ing Through Programming 
by Peter Goodyear (Ellis- 
Horwood) 206 pages, £6.50. 
LOGO In The Classroom by 
Shirley Torgerson (ICCE Pub- 
lications) 202 pages. 
Exploring Artificial Intelli- 
gence On Your Microcom- 
puter by Tim Hartnell (Interface 
Publications) 357 pages, 
£4.95. 

Micros In Control by Gerald 
Bettridge (Longman) 96 
pages, £4.95. 

The Penguin Book Of Per- 
sonal Computing by John 
Graham (Penguin) 304 pages, 
£3.95. 
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simple to write machine-code programs. Unfortunately, 

the same cannot be said for de-bugging the completed 
program when it fails to work as expected. Even short and 
apparently simple programs written in machine-code often 
produce unexpected results when they are run and, without a 
means of easily examining and modifying individual memory 
locations, it can be very difficult to locate the source of the trouble 
— especially for those of us who are new to 6502 machine-code. 
There are, of course, many aids available for the machine-code 
programmer ranging from plug-in “toolkit” ROMs to extensive 
utility routines written in BASIC. It is difficult to justify the initial 
expense of one of the ROMs if only a small percentage of your 
programming is in machine-code and | find that utility routines 
written in BASIC are very inconvenient to use because of the 
constant necessity to change “PAGE”. In addition, they tend to 
take up a disproportionately large amount of memory leaving little 
lor your program's source code (ie the assembler listing) and the 
object code (ie the machine-code itself). 

The utility program presented here is written entirely in 
machine-code enabling it to be ‘tucked-away’ somewhere out of 
harm's way. I have deliberately kept it relatively short (and 
simple) so that it occupies as little of the Beeb’s precious memory 
as possible. The assembled code occupies a little over half a 
kilobyte and | usually assemble it at &900 where it uses memory 
from &900 to &B54. Pages &9 and &A are used mainly by the 
RS423 and cassette systems and page &B is used to store the 
‘function key’ definitions. If your machine-code program is to use 
any of these functions then the ‘Monitor’ will have to be LOADed 
elsewhere. One possibility is at @8A0. This leaves page &B clear 
but does occupy the printer buffer. Do not be tempted to 
assemble at &800, by the way. This area is used by the Sound 
system and assembling the Monitor here will produce some 
interesting — but totally useless — effects! 

Once you have selected an area suitable for your purposes, 
you should save a machine-code file of the assembled program 
with, for example: 


*SAVE MONITOR 08A0 0AFD 


It can then be run from BASIC by typing *RUN MONITOR or, if 
you have discs, by simply typing *MONITOR. 

It is also worth saving the assembler code version as a BASIC 
program so that you can re-assemble it to a different location 
should the need arise. 


U:: the BBC micro’s built-in assembler makes it very 


When the Monitor is *RUN, it sets the ‘resident integer variable’ 


M*% to its own start address so that, when you quit the Monitor and 
go back to BASIC, you can easily call up the Monitor again by 
typing CALL M%. This means that you don’t have to remember 
the Monitor's start address. 


USING THE MONITOR 


“RUN the Monitor and the screen will display: 
PGHEO?... 


Type Q to quit back to BASIC and type in the following program 
by way of a demonstration: 


10 FORIZ=0TO3STEP3 
20 P% = &4000 

30 [ 

40 OPT I% 

90.start LDY #0 

60 loop LDA text, Y 


70 CMP #ASC “K” 
80 BCC finish 
90 JSR &FFES3 

100 INY 

110 JMP loop 


120 finish JMP M% 

130 .text EQUS “ABCDEFGHIJK” 
140 ] 

150 NEXT 
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REM Machine-code Monitor for the EEC micro. 


REM Set F 


%2 in line 30 to a suitable 


FOR I4=0 TO 3 STEF 3 
F2~=84000 
I 
OPT IX 
»+MONITOR 
LDA #MONITOR MOD 256 
STA &0434 s;Addr of MZ Clo) 
LDA #MONITOR DIV 256 
STA &0435 sAddr of MZ (hi) 
LDA #229 ;Disable Escape 
LDX #1. ;khey 
JSR &FFF4 ; 
LDA #15 ;lurm off page- 
JSR &FFEE >MOGE> 
«START 
LDY #0 ; 
+ LOOF 
LDA FROMFPT,Y $FPrint command 
JSR &FFES ;Prompt,. 
INY ; 
CMF #0 ;(end of text). 
BENE LOOF ; 
JSK &FFEO ;Get keyrd char 
JSK &FFES sand print ite 
CMF #ASC "P" 3"FProqream" 
BEQ FROG ; 
CMF #ASC "G" 3"Runm prog" 
BEQ GO ; 
CMF #ASC "H" 3;"Hex/Asc Dump" 
BEQ HEXDUMF 3 
CMF #ASC "EB" $"Breakpoint" 
BEQ REGDUMF ; 
CMP #ASC "Q" $"Quit to Basic" 
BEQ EASIC ; 
JMF START s;Try AQBIM-. 
«FROG JMF FROGRAM 
+GO JMF GOl 
«HE XDUMF JMF HEX1 
«REGDUMF JMF REG1 
*+BASIC 
JSR &FFEZ ;Newline 
LDA #229 ;Enable Escape 
LDX #0 + K.EY 
LDY #0 ; 
JSK &FFF4 ; 
LDA #0 sPush Basic return 
FHA s;address onto 
LDA #&80 ;Sstack. and return 
FHA ;to Basic. 
RTS ; 
+P ROMP T 
EQUE 13 $ EQUE 10 
EQUS "P GHEBQ?" 
EQUE 0 
»BUFFER 
EQUE (BUFFER+S3) MOD 256 
EQUE CBEUFFER+S) DIV 256 
EQUE % 
EQUE &30 
EQUE &46 
EQUS STRING$(16,CHRE(32)) 
+GTADDR 
LDA 2&4 s;Emter max leneth 
JSK LDEUFFER sinmto Buffer. 
LDY #0 ;Get first byte 
JSR LDEYTE s;from Buffer and 
STA &F3 ;$ave it. 
JSR LDEYTE ;ANG second byte 
STA &F2Z sand save it. 
RTS ; 
+L DDATA 
LDA #2 ;Max lenath of 
JSR LDBUFFER Sinput im buffer. 
LDY #0 ; 
+L DEYTE: 
JSR CVHEX ; 
ASL. A ;Shift Hex mibble 
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380 ASL. A 











LO MeSeb. arid 1760 LDA &F2 sat &F2/&a&F3, 
390 ASL. A ;store in buffer, 1770 ADC #1 ; 
900 ASL. A ‘ 1780 STA &F2 : 
910 AND #&F0 ; 1790 LDA &F3 ; 
920 STA BUFFER+103 1300 ADC #0 $ 
930 INY ; 1810 STA &F3 ; 
940 JSR CVHEX Convert 2nd 1820 JMF NXTADDR fFrint next addr. 
950 CLC 78SCli digit. 1830 .DONE 
960 ADC BUFFER+10;Make complete 1840 JMF START sEack. to Monitor. 
970 INY sHex byte and 1850 
980 RTS ;leave im “A’. 1860 .GO1 
990 1870 JSR GTADDR Get run addr. 
| L000 .CVHEX 1880 LDA &F2 sand store it 
1010 LDA BUFFER+S,Y 3 1890 STA BUFFER+13 jim temporary 
1020 CMF #&3A $;> ascii "9"? 19900 LDA &F3 sbuffer. Then 
1030 BCS LITER >Y@G« 1910 STA BUFFER+14 $ jump to that 
1040 AND #&0F ;Mask off top bits 1970 JUMF (BUFFER+13) taddress,. 
1050 RTS ; 1930 
L060 1940 .HEX1 
LO70 «LITTER 19:50 JSR GTADDR ;Get address. 
1080 AND. #&OF ; 1960 .onepage 
L090 CLC | ; 1970 LDX #16 ;Lines/page, 
|} 1100 ADC #807 ; 1980 .oneline 
|} £1120 RTS ; 1990 JSR &FFEZ ;start mew line. 
1120 "000 LDA &F3 sFrint start-of- 
| 1130. LDBUFFER 2010 JSR FRTADDR line address, 
11.40 STA BUFFER+2 ;Max.e length. 2020 LDY #0 Set index to 0 
1150 LOX #¢BUFFER MOD 256) 2030 sonebyte 
1160 LDY #¢CBUFFER DIV 256) 2040 LDA (&F2),Y ‘Get data from 
1170 LDA #0 — 2050 JSR PRTHEX Saddr. & print it 
11.80 JSR &FFFA ;Get input. 2060 JSR SFACE Sand @ space. 
1190 STY BUFFER+113;Save length. 2070 INY $Inc. addr. index. 
1200 RTS ; 2080 CFY #8 ;If mot yet 8 
1210 2090 ENE onebyte ;do mext byte, 
L220) «+ PRTHEX 2100 JSR SPACE ;else print space 
| 12730 STA BUFFER?IZ } 7410 LDY #0 ;Set index to 0 
1240 LSRK A ;Convert to 2120 .oneasc 
| 1250 LOR A jaseii form 21.30 LDA (&8F2),Y Get data again 
| 1260 LSR A sfor printing 2140 CMF #32 srr <* ASC "0" 
1270 LOK A ; 2150 BCC FPRTDOT Print 2a dot. 
| 1280 JOR PRTASC ; 2160 CMF #12 ;If > ase char. 
Lave LDA BUFFER+12 3 2170 ECS -PRTDOT ;Print 2@& dot. 
1300 AND #&0F ; 2180 JMP FPRNT ;Frint ase char. 
1310 JSK FRTASC ; 2190 J. ERTDOT 
| 1320 RTS ; 2200 LDA #ASC "."  3Print a dot 
| 1330 2210 .PRNT 
| 1340 .SFACE 2220 JSR &FFEE ;Or° asec. char. 
| gia Ree eee ; 2230 INY ;Increment index. 
1360 JSK &FFES ; 3A () CRY #8 ‘If not vét 8 
ailbe RTS 2250 BNE oneasc sprint next char. 
Pate 2260 CLC $8 bytes mow 
bs: ee es ireeesre 2270 LDA &F2 Sprinted in Hex 
; 1400 CLC yPraint in 2280 ADC #8 Sand ascii so 
1410 ADC #48 *decimal ascii 99 () STA &F2 Sadd 8 to address 
iN oe, oe Aas 2300 LDA &F3 Sstored at &F2/8F3 
1430 BCC NUMBER ; 2310 ADC #0 sready for next 
| 1440 ADC #6 ; 2320 STA &F3 38 bytes. 
1450 . NUMBER 2330 DEX sDecr+ line count 
1460 JSR SFFES ; 2340 CPX #0 SIf mot yet 0 
| 1470 RTS : 2350 ENE oneline  fprint next line. 
| 1480 2360 JSR &FFEZ {Else newline 
1490 .FPRTADDR 2370 JSE &FFEO ;Get kybrad input 
| 1500 STA &F3 ;Frint address 2390) CME #37 Sif space-bar 
1510 JSR FPRTHEX ; im Hex. 739 () REQ o NePp age ; pr imt mext PBsQe 
| 1520 LDA &F2 ; 2400 JMF START ;BRack to monitor 
| 1530 JSR FRTHEX > 4410) 
| 2540 JSR SPACE sFrint @ space 247(1) .REGI 
| ft oars 2430 JSR GTADDR ;Move Ereakpoint 
1.560 2440 LDA &F2 Saddress to unused 
| 1570 «PROGRAM | 2450 STA &F8 slocations in 
1580 JSK GTADDR >Get prog.start 2 446 () LDA &F3 ,inm ZErO-~pages 
1590 LDA &F3 s;address.  &7 1) STA RFI : 
14600 .«.NXTADDR - tL: ‘ 
1610 JSR FRTADDR sAMG print it. nhs ae ey ‘Hawi data from 
1620 LDY #0 , o> SUF FER+LS jbrkpmit addr 
| 1630 LDA (8F2),Y $Print data at ae eae i ali Sal ah Mets 7” 
1640 JSR PRTHEX ;selected addr. plaral LDA (&F2),Y stemporary 
1650 JSR SPACE Friant 8 space 2530 STA BUFFER+16 $buffer. 
1460 JSR LDDATA ;Get new date Ok At) INY ' 
1480 CFY #0 ;input. Zero is “i 6 0) STA BUFFER+17 3 
1690 BEQ NOCHANGE jno new data. 7 () LDY #2 ‘Change addresses 
1700 CRY #1 ;One means leave 7 58) LDA #( BREAK DIY 256) 
1710 BEQ DONE ;Program mode. 259 () STA (&F2),Y $to addr of the 
1720 LDY #0 ; 2400 DEY SBreakpoiritescees 
| 1730 STA C8FZ)5¥ 5 2610 LDA #(BREAK MOD 256) 
| 1740 .NOCHANGE > 421) STA (8F2).Y  fsroutine in 
1730 CLC ;Inerement addr ? 630 DEY Smonitor.s 
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2640 LDA #&4C ;Machine-code 
2650 STA (&F2),Y for ’JMP’ 

2660 JMF START ;BRack to momitor. 
26470 

2680 . BREAK 

26970 PHF ;Save the 6502 
2700 FHA ;TeQISters. 
2710 TYA ; 

2720 FHA ; 

2730 TXA ; 

2740 FHA ; 

2750 L.DY +#O ;Now restore 
2760 LDA BUFFER+1S jsoriginal data 
2770 STA (&F8),Y s;inmto ‘broken’ 
2780 INY ;PrOQrame 

2790 LDA BUFFER+16 3 

2800 STA (&F8),Y ; 

2310 INY ; 

2320 LDA BUFFER+17 ; 

2830 STA (&F8),Y ; 

2340 LDY #0 ; 

2850 .TEXT1 

2840 LDA TEXT,Y ;Frint “header ’ 
2970 JSR &FFES3 ;for register 
2880 INY 3 CUMP 

2390 CMF #0 ; 

2900 ENE TEXT ; 

2910 PLA ;Get X reg.from 
2920 JSR FPRTHEX s;stack, print it 
2930 JSR SFACE sand space, 
2940 FLA ;Next the Y reg 
2950 JSR FPRTHEX ; 

2960 JSR SPACE ; 

2970 FLA ;Thenm the A ree 
2980 JSK FPRTHEX ; 

2990 JSR SFACE ; 

3000 FLA ;Get status reg 


Type RUN to assemble the program and CALL M%é to call up the 
Monitor. Type G4000 to run the program. The letters A to K 
should be printed on the screen and the program should then 
jump back to the Monitor. Because of a ‘deliberate’ bug in the 
program, what actually happens is that it jumps straight to the 
Monitor without printing the letters. The program is obviously 
jumping to ‘finish’ too soon. Type B4007 to insert a Breakpoint at 
address &4007 then G4000 to run the program again. The screen 
will display: 


»« Y A NZC 
00 0 0 4 1 100 
P a) BE BRP 


This shows that the Y register contains O (we loaded it with O in 
line 50 of the assembler listing) and that the A register contains 
41, which is the Hex value of the letter ‘A’. The first letter of the 
text has, therefore, been loaded into the A register but we can 
also see from the register dump that the ‘carry flag’ (nzC) is zero, 
that is not set. Therefore the instruction at line 80 — Branch if 
Carry Clear — is being obeyed immediately so the subroutine at 
line 90 never prints the letter. Type OQ, LIST the BASIC program 
and change line 80 to: 


BCS finish 


Type RUN to re-assemble the program, CALL M% to call up the 
Monitor and G4000 to run the program again. This time the 
screen will display: 


ABCDEFGHI]J 
Fane)? .. 


Better but still not quite right. The final 'K’ is missing. This time, 
insert a breakpoint at &4010 by typing B4010 and run the 
program again with G4000. Now the display will be: 


ABCDEFGHIJ 
x 4 A NZC 
0 0 0A 4 B ee ae | 


P oe. 2 Q ? 
The Y register contains OA which, if you count along the text, is 
pointing to the letter ‘K’ and the A register in fact contains the 
letter K (@4B). The carry flag now contains ‘1’ so our test at line 80 














3010 BUF FER+ LS 
3020 AND #&80 


sand save it. 
;Check. ’N’ flag 


3030 BENE PRNT1 sand print ‘17 
3040 LDA #ASC "0" w.jor ’07 

3050 JSR &FFEE ; 

3060 JMF ZERO ; 

3070 .FPRNT1L 

3080 LDA #ASC "1" 3 

3090 JSR &FFEE ; 

3100 .ZERO 

3110 LDA BUFFER+15 3 

3120 AND #€2 suet. ’Z’ flag. 
3130 BNE FRNT2 sand print it. 
3140 LDA #ASC "0" $3 

3150 JSR &FFEE ; 

3160 JMF CARRY ; 

3170. .FRNT2 

3180 LDA #ASC "1" 3 

3190 JSR &FFEE ; 

3200 «CARRY 

3210 LDA BUFFER+15 3 

3220 AND #1. ;Now the carry 
3230 ENE FRNT3 ;flaag. 

3240 LDA #ASC "0" 3 

3250 .FRNT4 

3260 JSR &FFEE ; 

3270 JMF START ; 

3280 .FRNT3 

3290 LDA #ASC "1" 3 

3300 JMF FPRNT4 ; 


3310 .TEXT 

3320 EQUE 13 : EQUE 10 
3330 EQUS "X Y A NZC" 
3340 EQUE 13 

3350 EQUE 0 

‘3360 J 


3370 NEXT 
3380 M%=MONITOR 


— Branch if Carry Set — is being obeyed one letter too soon. So, 
type Q, LIST and change line 70 to: 

CMP #ASC “K” +] 

Re-assemble the program, type CALL M% and G4000. This time, 
the program will run correctly. 

So, we have seen the Monitor's GB and Q in action: what 
about P and H? Type P4000 to examine the demonstration 
program. Step through the listing by simply typing ‘return’ or 
change specific locations by entering the appropriate data 
followed by ‘return’. Jump back to the Monitor by typing just one 
character (for example ‘A’) then ‘return’. 

Type H followed by a four-digit address to display a Hex and 
ASCII dump of memory. Sixteen lines are displayed at a time — 


hit the space bar for the next sixteen or any other key to return to 
the Monitor. 


THE MONITOR PROGRAM 


There follows some brief notes about the Monitor's assembler 
listing, which was written on a BBC-B with the 1-2 Operating 
System and Level 2 BASIC. 

Lines 100 to 130 set up the value of M% to the start address of 
the Monitor itself. The value of M% is always stored at &434/&435 
so this is easy to do. 

Lines 140 to 160 disable the ‘Escape’ key. This facility is not 
available with Operating Systems before 1-0 so these lines would 
have to be left out. 

Lines 220 to 400 are the ‘main loop’ which prints the'P GHB 
? prompt and waits for your reply before jumping to the 
appropriate routine. Early versions of the assembler do not have 
the ‘EQU' operator so you will have to leave the assembler at line 
640 and use the indirection operators query, pling and dollar to 
set up the ‘prompt’ and ‘buffer’ areas. 

Lines 710 to 1550 are subroutines to get two and four digit 
Hex values from the keyboard and to print them either as Hex 
values or as ASCII characters. 

Lines 1570 to 1840 are the routine for the ‘P’ command. 

Lines 1860 to 1920 are for the ‘G’ command. 

Lines 1940 to 2400 are for the ‘H’ command. 

Lines 2420 to 2660 are for the ‘B’ command. 

Lines 2680 to 3350 are for the register dump routine which is 
entered when a'‘breakpoint’ is encountered. Once again, early 
assembler users will have to use the query, pling and dollar = 
operators for the text between lines 3320 and 3350. 
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Correspondence 











SUBMISSIONS 
Sif, 


Irecently submitted an article to 
Computing Today in response 
to. your invitation which 
appears at the foot of the 
Contents page each issue. The 
article was based around a 
sophisticated screen dump 
utility program which | had 
written for the BBC micro linked 
to a Nagasaki Z2000 printer. 
After waiting for some consider- 
able length of time, I received a 
letter of refusal which I felt was 
grossly unfair, given that (in my 
opinion) the article met and 
probably surpassed your ‘stan- 
dards’. Admittedly, the article, 
or at least the program, was not 
written with the magazine in 
mind. but if readers and pro- 
spective contributors had more 
rigid guidelines to follow, it 
would be both useful and 
informative. 


Yours sincerely, 
Guy Allen, 
Plumstead. 


The Editor Replies: 
Thank you for your l/etter, Guy, 
as you have given me an 
excellent opportunity to 
suggest some general lines that 
potential Computing Today 
contributors may wish to follow. 
But first, allow me to apologise 
to you and other readers who 
have experienced that most 
protracted of delays, the ‘long 
wait. The reasons for this are 
too numerous (ie too controver- 
sial) but readers may rest 
assured that henceforth, all cor- 
respondence will be answered 
promptly (weather permitting) 
and without delay. 

Your main point regarding 
the rejection of material is an 
important one. In your specitic 


PRINTOUT 


Your opportunity to ask questions, put us straight, seek advice, or to 
just do some good, old-fashioned moaning. 


case, the article was rejected 
NOT because it was sub- 
standard, but because it failed 
to take into account the simple 
fact that it would appeal to very 
few readers ie those with BBC 
micros and Nagasaki printers 
(the Z2000 to boot!). Briefly, the 
kind of article that is likely to 
snapped-up’ by us are those 
which discuss general princi- 
ples at length, backed up with 
example programs which 
demonstrate the principles ‘at 
work’. Similarly, the ratio of list- 
ings to descriptive copy is of 
concern to us. Most of our com- 
petitors use a program as the 
starting point for an article, 
hence the trend is for 3 or 4 
pages of listing backed up with 
one page of descriptive text. 
Our aim in Computing Today is 
for a reversal of this trend, such 
that the final article would con- 
tain 2 or 3 pages (say) of 
descriptive text and a page or 
so of listings, if necessary. In an 
ideal world, the listings would 
be dispensed with completely, 
and principles would ulti- 
mately be described in algo- 
rithmic form, or in ‘pseudo- 
code’ such that the reader 
could digest and understand 
the sequence of operations 
necessary forhim to perform the 
tinal coding himself However, 
readers are invited to write to 
me to express their feelings on 
this topic. 


DODGY ON 
DRAGON 


Dear Sir, 

I was very happy to read the 
articles on the Dragon in your 
October 1984 issue, especially 
the one submitted by M.A. 
Seymour ("Negative Thoughts”). 
I have had very little experi- 


ence using machine code, and 
have been baffled and frus- 
trated about how to change the 
text display on the Dragon. 

According to the Motorola 
specs, the 6847 video chip 
should be able to produce 
FOUR text displays: black on 
green, black on orange, light 
green on dark green and light 
orange on dark orange. On the 
other hand, the Dragon user 
manual says, describing the 
SCREEN command (SCREEN 
type, colour set): 

"TYPE is O for the text 
screen... The COLOUR SET 
is also either O or 1. The 
default... is SCREEN 0,0. This 
sets the text screen with black 
on green colour set. (It is possi- 
ble to use SCREEN 0,1, which 
gives black text on an orange 
background, but every time the 
computer prints it will revert to 
black on green.)” 

I would like to comment that, 
in fact, the oniy way to hold the 
orange text screen is by initiat- 
ing a continuous, or very long, 
loop, to keep the computer 
busy. As soon as you press 
BREAK, the green screen 
returns, soit's not just PRINT that 
causes this. 

Retuming to the very wel- 
come article byM.A. Seymour, | 
was absolutely thrilled to find 
that IT WORKS! At last, green 
on black! However, the article 
states (first paragraph) 
green characters on a dark 
screen background or orange 
equivalents using SCREEN 
QO,1." I humbly ask, can this 
really be done? Ifso, I would be 
extremely grateful to know 
HOW?! 


Sincerely yours, 
(Ms) M.S. Greer 
Republic of Transkei 


We would be pleased to hear 
from anyone who knows the 
answer to this. 





AMSTRAD 
HASSLES 
Dear Sir, 


Iam having difficulties in using 
an Epson printer with the 
AMSTRAD CPC464: No matter 
where I put the DIP-switches, I 
get two line feeds atatime. How 
can I get only one feed per 
line? 

Name and address supplied. 


The Editor Replies: 
If you look in your User Instruc- 
tions, you will see alist of printer 
port connections. It shows pin 
14 earthed. Now, on an MX80 
printer earthing this line, either 
externally or by means ofaDIP- 
switch, produces an automatic 
line teed. This is believed to be 
the case with other Epson 
models, as well 

It is clearly necessary to 
break this line somewhere in 
order to make the printer com- 
patible with the CPC464, which 
always puts out CR and then LF. 
AMSTRAD, on the other hand, 
would probably advise you to 
buy one of their printers. . . 


CLUB AFRICA 


Dear Sir, 

The Dumont and Syndercombe 
Amateur Computer Club of 
South Africa was formed in 
1983. Itis opento people world- 
wide with any microcomputer. 
Members receive monthly 
newsletters, brochures, com- 
puter courses and more. Mem- 
bership in South Africa is R1,20 
per annum and Intemational 
membership is free. Anyone 
who is interested should con- 
tact Jean-Pierre Dumont (Inter- 
national Affairs) at 8 Kipling 
Road, Farrarmere Benoni 1500, 
Transvaal, South Africa. 


Yours sincerely, 
Jean-Pierre Dumont. 
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SPECTRUM 
ERROR HANDLING 


| B. Twissell 
| 


his article describes a 
T" short machine code 
routine which adds an 
ON ERROR facility to Spec- 
trum BASIC. 
There are many ways in 
which a BASIC program can 
terminate: 


1) legitimately, by reach- 
ing the end of the program 
or by aSTOP statement. 

2) By a bug in the pro- 
gram: NEXT without FOR, 
Out of DATA, etc. 

3) By an unforeseen event: 
Out of memory, Number 
too big, etc. 

4) By an I/O error: STOP 
in INPUT, Tape loading 
error, End of file, etc. 
5) By the user 
BREAK. 


typing 


When one of these events 
occurs, we may want the pro- 
gram to continue running, 
and possibly take some spe- 
cial action. There are many 
things that can be done: 


a) terminate. 

b) ignore the error and 
carry on regardless. 

c) repeat the statement 
which caused the error. 

d) jump to some other 
statement. 

e) perform some statement 
(or routine) and _ then 
return to the interrupt 
statement. 

f) hang up or self destruct. 


We might want different 
actions for different errors; eg 
(b) is suitable for (5) but (d) is 
more suitable for (3). The only 
action provided by Spectrum 
BASIC is of course (a). 


THE 
COMPETITION 
Other microcomputers have 
ON ERROR and ON BREAK 
statements for specifying the 
actions to be taken when 


errors occur. In _ principle, 
Interface 1 owners could write 
a machine code routine to 
add such statements to the 
Spectrum. However, the 
facility described here is 
accessed via USR, PEEK and 
POKE; it can be used whether 
Interface 1 is present or not. 
The new facility will handle 
all the errors which have a 
report number — thus things 
like ‘‘L BREAK” are handled, 
but note that '’Microdrive not 
present’, etc are not. 

Program | loads a machine 
code routine into memory. If 
the checksum is correct you 
should save the code using: 


SAVE --- CODE 30000, 64 
The dashes should be 


replaced with the filename of 
your choice. The routine is 
actually relocatable, which is 
a posh way of saying that it 
can be placed anywhere in 
memory. Thus you can load it 
again by: 


CLEAR 59999 
LOAD --- CODE 60000 


or whatever. 

To turn the error processing 
on, you simply call the 
routine, using: 


RANDOMIZE USR 30000 


30000 is of course replaced 
by the appropriate address if 
you've loaded it elsewhere. 
This would normally be the 
first statement in the program, 
for the obvious reason that 
error processing is turned on 
before any errors can occur. 
This implies that you should 
load the machine code 
routine before loading the 
BASIC program. 

When error processing is 
on, the BASIC program is 
allowed to terminate ‘nor- 
mally’, either with OK” or by 
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An ON ERROR facility can be an invaluable aid when debugging a 
program. We show you how to add such a facility to your Spectrum. 


a STOP statement. The error 
processing will be turned off 
at this point, so if you re-enter 
the program you'll have to 
turn the error processing on 
as before. 

An attempt to terminate 
with any other error report 
will be caught, so that the 
BASIC program continues 
running. 


DESIGN 
CONSIDERATIONS 


The routine has been 
designed to keep the interface 
with BASIC simple, and also 
to keep the routine itself sim- 
ple. It would have been poss- 
ible — by some suitable 
POKE statements — to tell the 
routine such things as the line 
number to jump to, but this 
was rejected for simplicity’s 
sake. 

Perhaps the most obvious 
thing which the routine could 
do is an automatic CON- 
TINUE whenever an error 
occurs. This would mean for 
example that BREAK would 
be ignored, but if you wanted 
to take some action you could 
detect that a BREAK had 
occurred either by looking at 
the keyboard or by PEEKing 
the variable ERRNR. 
However, in most cases, CON- 
TINUE repeats the statement 
which caused the error. If the 
error was, say, Number too 
big, then the statement would 
fail again, and the program 
would hang in a tight loop for 
ever. And if a VERIFY fails, 
there's no point redoing the 
VERIFY unless you also redo 
the SAVE first. 

Rather than have a lot of 
special cases to try to cope 
with all eventualities, the solu- 
tion chosen has no special 
cases — after an error, execu- 
tion is always resumed at the 
next statement. For example, 
in 












100 LET n = 4 
110 LET n = 1/0 
120 PRINT n 


the division will result in Num- 
ber too big. The program will 
not crash, but will resume 
execution at the PRINT state- 
ment. Since statement 110 is 
not completed, n will still hold 
its old value, and so 4 will be 
printed. 


WHAT NEXT? 


After an error has occurred, 
the system variable ERRNR 
(one byte at 23610) will hold 
a value other than 255. 
ERRNR corresponds to error 
reports as follows: 


ERRNR REPORT 
299 O (OK) 
a Re Ladin ape 
= Pd eee eS Se 


ERRNR will hold such a value 
until the next error occurs, at 
which point it will be overwrit- 
ten with the new error 
number. 

If you want to detect when 
an error occurs, you should 
first clear any previous error 
condition by POKEing 255 in 
the ERRNR. Beware | that 
executing the last statement 
does not set ERRNR to 255, 
because it is assumed to still 
contain the 255 which was 
put there when the program 
began execution. The upshot 
of this is that if some error has 
occurred and you havent 
cleared ERRNR, the program 
may not be allowed to finish. 
You are advised to use a 
STOP statement whenever 
you want the program to 
finish, since this sets ERRNR to 
8 and will always work. 

Thus all error types (2) to 
(5) mentioned earlier are 
caught, and any of the actions 
(a) to (f) can be taken by 
appropriate code in BASIC. 

Program 2. gives 
examples. 
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Gam 
some % 


Program 1 


10 REM 
sans Nea et a pe spibsstesasebaasedenses 
facility in Spectrum BASIC. 
See text. 


20 CLEAR 29999 
30 address = 30000 
40 LET h$= “210£000922b05ceb2a 
3d5c732372c93a3a5c3c2802fe09ca03 
1321445ccb7e280b3a475c3c772a455c 
22425c¢2100007¢32715c220b5c2ab05c 
e52a425cc39elb” 
50 LET sum=0 
60 FOR i=1 TO LEN h$ STEP 2 
70 LET byte=16*FN d(h$(i))+ 
FN d(h$(i+1)) 
80 POKE address+(i—1)/2,byte 
90 LET sum=sum+byte 
100 NEXT i 
110 IF sum<>5087 THEN 
PRINT FLASH 1’’’ 
“Line 40 is wrong!!!!” 
120 DEF FN d(c$)=CODE c$— 
(CODE “0” AND c$<="'9’’) — 
(CODE “a’—-10 AND c$>="“a’"’) 


Program 2 


10 REM 


———$- 


Example of ON ERROR 
facility. This assumes 

that the necessary machine 
code routine is in memory 


at address 30000. 


20 RANDOMIZE USR 30000: 
LET errnr=23610: 
LET ok=255: 
LET number too big=5: 
LET stop in input=16: 
LET invalid file name=I14: 
LET tape loading error=26 
30 PRINT “Setting up array.””’ 
“You can’t BREAK this’’’ 
“(try it and see!!)” 
40 DIM n(300) 
50 FOR i=1 TO 300 
60 POKE errnr,ok 
70 LET n(i)=1/INT (10*RND) 
80 IF PEEK errnr= 
number too big THEN 
PRINT “overflow” 
90 NEXT i 
100 REM LOOP 
110 POKE errnr,ok 
120 INPUT “Enter file name.””’ 
“STOP (shift-6) is’”’ 
“ineffective. ..””’ 
LINE £$ 
130 IF PEEK errnr= 
stop in input THEN 
GO TO 110 
140 REM END LOOP 
150 REM LOOP 
160 SAVE £$ DATA n() 
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170 IF PEEK errnr= 
invalid file name THEN 
STOP 

180 PRINT “Now to verify.’”’ 
“If it fails, the SAVE”’ 
“will be repeated.’”’ 
“BREAK will get you out.” 

190 POKE errnr, ok 

200 VERIFY f$ DATA n() 

210 IF PEEK errnr= 
tape loading error THEN 
GO TO 160 

220 REM END LOOP 

230 PRINT “Finished” 

240 STOP 


ON ERROR machine code 


; Adds ON ERROR facility to 
; Spectrum BASIC. See text. 


; First of all there is a short 

; piece of code to turn on the 

; error processing. This is a 

; matter of working out the 

; address of the <on> label - 

; when this is invoked by USR in 
; BASIC, BC will have the value 
; of <turnon>, and <on> is 15 

; bytes away - then the address 
; of <on> is stored in two 

; places: an unused location at 
; 23728; and in to the location 

t 


; pointed to by ERRSP... 
urnon LD HL,15 
ADD HL,BC 
LD (23728) ,HL 
EX DE ,HL 
LD HL, (ERRSP) 
LD (HL) ,E 
INC HL 
LD (HL) ,D 
RET 


The BASIC interpreter may 
detect any error at all sorts 

of places. However, the action 
taken is always the same 
(except, that is, for errors 

from Interface 1). The 
interpreter clears all the junk 
from the Z80’s stack. Since 

the length of the stack depends 
on where the error occurred, 
ERRSP always points to the 2nd 
value left on the top is an 
address. Normally it is 1303H; 
the code at this address prints 
an error message and prepares 
to receive a command. The 
error processing is turned on 
(above) by changinging this 
address on the stack. Thus 
when an error occurs, the stack 
is cleared and our code is 
invoked. 

For error numbers 0 (ok) and 9 


=. Se Se Se Se Se =e Se Se Se Se Se Be Be Se swe Se Be Ge Se Ss Ne Be Ve 


SOFTWARE : Spectrum ON ERROR facility 


; (STOP statement) we allow the 

; program to terminate by jumping 
; to the code which was supposed 

; to be executed... 





on LD A, (ERRNR) 
INC A 
JR Z, Ll 
ae : In days gone by, falconry was the sport of gent 

7 ahaa kings — this noble and time-honoured tradition is 

if a jump is about to take prevalent in these technological times, and it is qu 

; place, bit 7 of NSPPC will be pity, too. Just imagine the pride youd feel standing i: 

; 0- we do nothing. Otherwise, own back yard while your very own hunting 

; we set up NEWPPC and NSPPC with swooped down upon unsuspecting dogs, ca 

; the line number and statement Ford Sierras. . : 

» which is to be executed next For a limited time only, Computing Today i: 

: (this is one more than the you the chance to experience the thrill ol comma 

: current statement)... your own bird of prey, with the new CT Hu: 

Magazine Binder. Swift of wing, sure of eye and: 
LD HL, NSPPC genuine vinyl and cardboard, the Computing Toda 
BIT 7, (HL) Hunting Falcon/Magazine Binder is the spitting imag 
IR Z, Li2 the hunting birds of old to anybody suffering from 
LD A, (SUBPPC) cataracts. Release it from your arm, and it dives just like-a 
INC A traditional hawk. If it lands on a small animal, it will pro- 
LD (HL) ,A bably stun it. Also, when you tire of the sport, and would 
LD HL, (PPC) rather hunt hedgehogs with your Ford Sierra, your CT 
LD (NEWPPC),HL Hunting Falcon converts into a useful magazine |} si 

: that holds a full year's supply of Computing Today. Th 

; now we clear a couple of things new CT Hunting Falcon/Magazine Binder will cost you 

; which would ordinarily be not a farthing more than the old binder alone used | st 

: cleared... £9.00. This includes postage and packing, so your fa 

: wont have to tire itself out flying to your abode 

L2 LD HL ,0 
LD BR eteinosdok | Bnd Li accent PS Bec TA Sk eg ar ioe i a he tte a's yg 
on pkesitee A Cut out and send to: 

| ome ee COMPUTING TODAY HUNTING 

; finally, the address of our FALCON/MAGAZINE BINDER, 

; error will have been popped INFONET LTD, 

; co the stack, so we put it TIMES HOUSE 

; back (remember, we stored it in , 

; an unused location)... 179 THE MARLOWES, 

. HEMEL HEMPSTEAD, 


| | 
| | 
| | 
| | 
| | 
| | 
LD HL , (23728) | HERTS HP! 1BB, | 
PUSH HL | ENGLAND | 
Iam enclosing my (delete us 11ecessary 
| Cheque/Postal Order/International Mone} | 
PORT TO Bea ons. | 
| (made payable to ASP Ltd 
| | 
| | 
| | 
| | 
| | 
| 


now we jump back in to the 
interpreter, as if CONTINUE had 
just been entered, but after 
the check for BREAK... Debit my Access/Barclaycard’* 


(*delete as necessary 


=. =. =. “=. =. =. 


LD HL , (NEWPPC) 
JP 1BSEH 


pM lhe oh Ta oats Late ll leat] 


| POPRIITI ts ci Oia 8 Ries ue itaa es wd eA ean anaes | 
fe RAE ais rea en ats Sa Hs 8s ee yee eon 
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Bill Horne 





hen a new mic- 
rocomputer appears 
on the market, 


everyone wants to get their 
sticky fingers on the keyboard 
and try it out. Is it just another 
run-of-the-mill device, or has it 
got some special virtue to com- 
mend it? Unfortunately, the 
answer may not be obvious at 
once. The apparent value of a 
new machine depends heavily 
on the nature of the documen- 
tation. If a given facility is not 
mentioned in the user guide, it 
may be difficult to guess that 
the facility exists. 

A case in point is the 
AMSTRAD CPC464. In the 
October issue of Computing 
Today there was a thorough- 
going review of the machine as 
it then appeared. The con- 
clusions were favourable, and 
no doubt encouraged a num- 
ber of people to take a closer 
look. 

Then further documentation 
surfaced, and that revealed the 
machine in an entirely new 
light. Yes, itwas anice machine 
for the BASIC user, but it was 
now seen to be much more 
than that. Some of its potential 
is yet to be realised in full, but 
there is quite enough to be 
going on with. 


SIDEWAYS ROMs 


Just for starters, there is the pro- 
vision for attaching ‘sideways 
ROMs’ via the extension bus. 
The AMSTRAD CPC464 uses 
an ingenioussystem of memory 
expansion. All available 
memory addresses are used for 
64K of RAM, but the top and 
bottom quarters of the address 
range are shared with 16K 
blocks of ROM, giving an 
apparent memory size of 96K. 
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HIDDEN 
VIRTUES 


The Amstrad CPC464 has had nothing but favourable 
reviews. However, we've found out just a little bit 
more about the subtleties of this machine since we 
reviewed it in October ’84. 


The top 16K of the RAM is 
devoted toscreenmemory, and 
an area below this holds code 
copied from ROM into RAM so 
that it is always available for 
immediate use. In the OOOO- 
0040 address range ROM and 
RAM hold the same code, 
though some bytes in this area 
may be patched by the user to 
put special code in RAM. 

With such an arrangement, 
it is essential to have means for 
switching banks and jumping 
to a given location simultan- 
eously, or effectively so. The 
CPC464 provides this by creat- 
ing what are really extensions 
to the Z80 instruction set. For 
example, a code sequence CF 
XX XX is given a_ special 
meaning analogous to the C3 
XX XX format. The latter per- 
forms asimple jump tothe loca- 
tion defined by XX XX, but the 
CF code — used in the CPC464 
— does rather more. 

Suppose the full callis CF 1B 
88. This looks like an access to 
address 881B, but the two top 
bits of the address are stripped 
away, and access is to 081B. 
This is in the area occupied by 
the lower ROM and the bottom 
quarter of RAM, so the system 
needs to know which is 
required. Those two top bits 
give the answer. If bit 14 is al, 
the lower ROM is disabled, else 
enabled, and bit 15 similarly 
controls the upper ROM. The 
desired object is achieved: the 
jump address and the relevant 
ROM state are implemented 
simultaneously, to all intents 
and purposes. 

There is no need, by the 
way, to worry about the ROMs 
when writing to memory, 
because written data always 
goes to RAM. It is therefore 















possible to write to screen 
memory at any time. To main- 
tain a constant flow of data to 
the screen, the necessary 
accesses to screen memory are 
interlaced with ROM 
accesses. 

So this sets up a nice system 
which achieves an apparent 
50% increase in memory size 
with minimum hassle. But the 
system goes further. The lower 
ROM holds the operating sys- 
tem, while the upper ROM is 
the ‘language’ ROM, usually a 
BASIC interpreter. In theory, 
up to 251 alternative ROMs, 
each of 16K, can beswitchedin 
to replace the normal upper 
ROM. These sideways ROMs 
are not contained within the 
main unit, but are accessed 
through the extension bus. 
They can be entered by 
another ‘pseudo op-code’, 
known as FAR CALL. It takes 
the form DF XX XX YY. XX XX 
defines the entry address, YY 
can select a particular ROM or 
change the ROM state to ena- 
ble or disable the upper and 
lower ROMs. 

It would be impossible to 
gointo all the aspectsof this sys- 
tem here, but enough has been 
said to show that the CPC464 is 
something of a wolf in sheep's 
clothing. 


PATCHABLE JUMPS 


The extra documentation also 
revealed a massive list of more 
than 200 operating system 
calls, each one accessed by a 
link set in RAM. It is therefore 
possible to patch these calls to 
introduce user code. This has 
many uses. For example, it is 
sometimes desirable to vet the 
character codes passed to a 


printer, eliminating any that 
might produce undesirable 
effects. This can arise, for 
example, when a data stream 
contains VDU control codes 
that would mean something 
different to the printer in use. 
All that isneeded is achange of 
the entry jump so that it 
accesses user code, that code 
performing the necessary vet- 
ting process, and then calling 
the original routine. Small 
wonder that those in the know 
have been calling the CPC464 
‘Hacker's Delight’! 

Once again, it would not be 
feasible to go into full detail 
here, but the temptation to cite 
some examples is too strong to 
be resisted; 


Acallto B900 will enable the 
upper ROM, returning the 
previous ROM state in the A 
register. A call to B906 will 
perform a similar service for 


the lower ROM. 


A call to B903 will similarly 
disable the upper ROM, 
while a call to B909 will dis- 
able the lower ROM. Again, 
the previous ROM state is 
returned in A. 


A call to B90C, with A set to 
the value produced by the 
calls described above, will 
restore the previous ROM 
state. 


A call to BC7A will reset the 
Sound Manager and the 
sound chip. Thatcan be very 
handy on occasion! If you 
findthe BASIC sound control 
system tedious, and you 
know how to control the AY- 
3-8910 sound chip, you 
need a call to BD34 with A 
holding the number of the 
register you wanttoset andC 
holding the data you want 
to send. 


DEVPAC 


To make full use of these 
facilities, you really need an 
assembler, a disassembler and 
a monitor. Lo and behold, 
AMSOFT can supply your 
needs, with a Hisoft DEVPAC 
adapted to the CPC464. We 
have not been able to try this 
out in full, but the associated 
manual makes us impatient to 
do so. 


FEATURE: Amstrad CPC464 


It will be evident by now that 
the CPC464 is really a 
machine for the machine code 
enthusiast, while remaining 
quite docile enough for a 
beginner. This highlights a dif- 
ficult problem facing manufac- 
turers. Should they aim their 
design at one market or the 
other? This is perhaps more a 
question of documentation and 
advertisement than of the 


actual hardware. Many 

a apparently quite simple 

SCREEN sien se machines have a lot of hidden 
RAM seaee : i virtues, which are sometimes 


put to good use by professional 
programmers, while the actual 
users remain blissfully 
unaware of the complications 
they are calling up. Those who 
sell the machines may well 
have even less understanding 
of the hidden parts, and the 
machines must first be sold to 
people like that, before the 
general public have a chance 
to make a decision. 

Had the CPC464 been 
offered as a ‘Hacker's Special’, 
it might never have reached 
the public at all. Yet it is being 
SIDEWAYS snapped up mainly by 

ROMS experienced users, rather than 
first-timers. Printer cables have 
been more in demand than 
printers, suggesting that many 
buyers have printers already. 
MEMORY SEE The ‘Concise Firmware 

POOL a Specification’, an AMSOFT 

EEE publication, will also be in 
great demand once its exis- 
tence becomes known. Of 
daunting size, it lists all the 
operating system facilities and 
explains the working of various 
parts of the system, using a pro- 
fessional format and a presen- 
tation that would by no means 
disgrace a  minicomputer 
manufacturer. 

There is also the BASIC 
Reference Manual, which des- 
cribes and specifies the BASIC 
system in more formal terms — 
and more completely — than 
does the User Instructions 
book. 

Even more documentation is 
on the way, but that isstillin the 
pipeline, and not for the public 
gaze as yet. 

As its full capabilities 
emerge, the CPC464 looks 
more and more like the pro- 
totype of the micro of the future. 
The hardware is incredibly 
economical, and the main vir- 
tues stem from the firmware. 
That is more likely to produce 
good results than complicated 


hardware systems 
backed by = 
Amstrad CPC464 memory map slapdash software. 
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FEATURE : Benchmarks 





BENCHMARKS 


Don Thomasson 





Speed is one feature that is often used to describe the performance of a 
particular microcomputer. But how reliable are the tests that we use to 
measure this quantity, and how can we guarantee the consistency of 

such tests? 


benchmark tests intended to suit microcomputers. Of late, 

the results given by different machines in execution of these 
tests has sometimes been a little confusing, and there have been 
suggestions that a revised set of tests might be considered. It 
would be interesting to learn what our readers think about this, 
but perhaps it would do no harm to take a closer look at the 
existing benchmark tests to see whether we understand what 
they tell us. 


BENCHMARK 1 


The first test is essentially a FOR loop of 1000 iterations and no 
internal content; 


I n 1977, the Kilobaud magazine introduced a set of 


100 PRINT "S” 

200 FOR K = 1 to 1000 
300 NEXT K 

400 PRINT “E” 

500 END 


Execution times for the interval between the display of ‘S’ and 
the display of 'E’ range from five seconds to less than a second. 
The execution times for a single iteration of the loop thus 
amount to similar numbers of milliseconds, it being assumed 
that the surrounding actions contribute a negligible proportion 
of the total time. 

Looked at dispassionately, these figures are a trifle surprising. 
What is involved in executing the loop? Line 300 establishes the 
initial, current and final values of the loop index, and stores them 
away, with the address of the end of the line (or the beginning of 
the next line). Line 200 adds the step value, in this case a default 
of unity, to the index variable, compares the result with the end 
value, and if that end value has not been reached action returns 
to the point defined by the stored address — the start of line 300. 

We are thus concerned solely with the actions of line 300, 
which entail an addition, a comparison, and a jump. And that 
can take tive milliseconds, perhaps five thousand machine 
cycles? Evidently it does. After all, even simple operations on 
floating point numbers are tedious and complex. But who said 
anything about floating point numbers? Couldn't integers be 
used? And some systems run faster if the variable name is not 
appended to NEXT. 

It begins to look as if there are a number of factors which the 
simple definition of the test fails to take into account. In 1977, it 
was reasonable to assume that floating point numbers would be 
involved, and that the full form of the NEXT statement would be 
used. That is no longer valid. 

However, we have noted that the test establishes execution 
time for an addition, a comparison and a jump, plus perhaps 
some time used in scanning back through the stored loop data. 


BENCHMARK 2 


The second test uses a different form of loop; 


SORTER COR POO DS A EIR PR DEANE RS ET PE IY EET i IT RO ATEN II IEDR RE ERE A A EOE UE SRR ARGH REPT OC LT 
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100 PRINT “S” 

200 K = 0 

SOOK=K+1 

400 IF K<1000 THEN 300 
S00 PRINT "E” 

600 END 


This time, the loop involves two lines. Line 300 performs an 
increment, and line 400 checks the result against a constant 
value, jumping back if that value has not yet been reached. 
There is, as before, an addition, acomparison and a jump, but 
the execution times are much longer, between 3 and 9 
milliseconds per iteration. Now why should that be? The 
difference is that the location of variable K has to be determined 
three times, whereas with the FOR loop it can be found more 
directly by reference to stacked values. And in some systems the 
numeric value 1000 has to be converted to binary, whereas in 
other systems the conversion is performed when the program line 
is entered. There is not enough evidence to show how much these 
factors contribute individually to the increase in execution time, 
but it appears that identifying and fetching a variable may take 
around a millisecond, certainly no more. 


BENCHMARK 3 


The third test inserts a new line into the previous listing; 
310 A=K/K*K+K-—K 


This adds between 5 and 13 milliseconds per iteration, the 
time taken to perform an addition, a subtraction, a multiplication 
and a division. Six references to variables are needed, which 
accounts for a good deal of that time, and we can dimly begin to 
see how the extra time is split up. Remembering that 
multiplication and division in floating point are inherently faster 
than addition and subtraction, we can start a tentative allocation 
of individual times. By leaving out one term or another in line 
310, we could obtain some fairly precise figures. 


BENCHMARK 4 


Next, a different line 310 is used; 
310 A=K/2*3+4-5 


Two references to variables are needed, the other factors come 
as constants from the line itself. The execution times do not differ 
greatly from those of the third test, but the difference is not 
consistent. Some machines are slower, others faster. Those which 
are faster usually convert numerics to floating point at the time of 
entry. They therefore have no need to convert from decimal at 
run time. 


BENCHMARK 5 


The fifth test uses a similar structure, but introduces a dummy 
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subroutine call, the added lines being; 


320 GOSUB 700 
700 RETURN 


The previous line 310 is retained. 

This is where the differences really begin to show. The added 
time for each iteration ranges from 400 microseconds to 4 
milliseconds. Yet the actions needed are superficially the same; 
the end of the GOSUB statement must be marked and stored, the 
address of the target line must be found, and the scanning 
pointer must be set to point to that line. Then the RETURN 
command involves resetting the scanning pointer to the end of 
the GOSUB statement. So wide a range of times suggests that the 
detail of these actions is implemented in very different ways in 
different machines. 


BENCHMARK 6 


So far, the tests have proceeded rationally, provided it is clear 
that the significant figures are the differences between one test 
and the next, but we now stray into confusion. Test six adds the 
following lines; 


250 DIM M(5) 
330 FOR L=1 TO 5 
340 NEXT L 


The dimensioning statement is irrelevant, since it lies outside 
the main loop, and is not used until the next test. The added FOR 
loop increases the time by between 4.6 and 43 seconds. This is 
more than might be expected from benchtest 1, but it must be 
remembered that in this case the loop is being set up a thousand 
times. If we care to work it out, we can separate the times for 
setting up and executing the loop. For a Spectrum, the iteration 
time is about 5 mS, so executing the loop in this benchmark 
should take 25 mS. The increase in time is about 43 mS, so 
setting up the loop takes about 18 mS. The AMSTRAD CPC464 
takes about 1.14 mS to execute an iteration of the loop, or 5.7 
mS for five iterations. The added time is 8.9 mS, so setting up 
takes 3.2 mS. The information is there if you look for it. 


BENCHMARK 7 & 8 


Test 7 inserts one further line; 
335 M(L) =A 


This adds between 7.6 and 18.5 seconds overall, or 1.5 to 3.7 
milliseconds to execute line 335 once. 


FEATURE : Benchmarks 


Benchmark 8 goes off on a different track; 


100 PRINT "*S"’ 

200 K=O 

300 K=K+1 

330A=K 2 

340 B = LOG(K) 

350 C = SIN(K) 

400 IF K 1000 THEN 300 
500 PRINT "‘E”’ 

600 END 


This clearly needs to be compated with benchmark 2 to make 
sense, since lines 330 - 350 are added to the earlier benchmark. 
The added times range from about 1.6 seconds to 30.9 seconds, 
which could be interpreted in two different ways; either the 
slower machines are making a meal of the job, or the faster 
machines are skimping it. The three added commands all 
involve the use of a mathematical series. The more terms there 
are in the series, the more accurate will be the result, assuming 
that the terms are correctly proportioned. A very short series may 
be accurate over a given range, but will deviate in extreme 
cases. That may satisfy those who only care about speed, 
but not those who want accurate results. To be meaningful, this 
test should provide an indication of accuracy as well as speed. 

It is not unusual to complete a set of bench test results by 
giving an overall average figure. I’ve done it myself, but I realise 
now that it makes a nonsense. The absolute test figures are not 
what is important. It is necessary to look at differences between 
one test and another. 

All this could be taken to mean that the value of the existing 
tests is at least dubious. That is not so, providing they are 
properly understood and interpreted. However, it does seem that 
improvement should be possible, if only to separate out the 
different individual functions more clearly. 

There are those who have expressed the view that such tests 
are all nonsense, anyway. If you are concerned about the speed 
of BASIC, you shouldn't be using it. There are a number of other 
factors which are more significant in assessing the value of a 
machine, such as available store space and screen control 
flexibility. These would be difficult to codify into anything 
approaching a figure of merit, and there would probably be 
endless arguments about the relevance of each and every factor. 

“What do you think? How do you judge one machine against 
another? Let us have your views, and I will try to analyse them 
and combine the ideas which seem most productive. If you think 
bench tests are a load of nonsense, say so. That's the kind of 
thing we need to know. 


BENCHMARKS ANALYSED 
BM] BM2 BM3 BM3—BM2 BM4 BM4—BM2 BM5 

ZX Spectrum 49 9.0 21.9 12.9 20.7 11.7 25.2 
Dragon 32 1.2 9.1 17.7 8.6 19.2 10.1 22.2 
Commodore 64 1.2 9.3 17.6 8.3 19.5 10.2 21.0 
Osborne I 1.5 4.6 12.1 7.5 11.9 7.3 12.9 

irius I 1.8 5.3 10.6 §.3 10.9 5.6 12.6 
Amstrad CPC464 _—s 1.1 3.3 9.2 5.9 9.6 6.3 10.2 
BBC Micro 0.8 3.1 8.3 5.2 8.7 5.6 9.1 
BM5—BM4 BM6 BM6—BM5 BM7 BM7-—BM6 BM8 BM8-—BM2 
4.5 68.2 43.0 86.7 18.5 25.1 16.1 
3.0 31. 8.9 44.7 13.6 10.8 LZ 
1.5 29.5 8.5 47.5 18.0 11.3 2.0 
1.0 36.1 iZ.e 49.6 13.5 6.2 1.6 
1.7 23.4 10.8 35.9 12.5 11.3 6.0 
0.6 19.2 9.0 30.3 11.1 34.2 30.9 
0.4 13.7 4.6 ali 7.6 5.3 2.2 


The benchmark times quoted were taken from the table published in Microchoice, less the Newbrain and with the addition of the 
AMSTRAD CPC464. Note that BM8 for the CPC464 does not agree with the figure published in a recent CT: This has been re- 
checked, as it was clearly too small to be true, no larger than the time for BM2. This alone shows the value of taking differences 
between benchmarks. All Computing Today benchmarks are performed using 1000 iterations. 
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Due to circumstances beyond our 
control (the Editor forgot it) here is 

the slightly late index for 1984, lovingly 
word-processed into alphabetical 

order and subject. 
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Debugging May 40 
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Electronic Mail May 45 
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stocked up with paper the 

day before the SakataSCP- 
800 came into our lives. It's an 
engaging little beast, and we 
were soon knee-deep in discar- 
ded sheets produced by 
enthusiastic experimentation. 
It would print — by drawing the 
character shapesin avery neat 
fashion — and it would run 
several familiar screen 
graphics routines, given some 
simple adaptations. 

The most surprising thing 
about the device on initial 
examination was that neither 
the hardware nor the support- 
ing documentation bore a 
name or type number. That 
came from a covering letter. 
Recognition should be simple, 
however, as the shape and size 
are distinctive, even if there 
should be a change of number 
or name. As the photographs 
show, the unit issmall and neat, 
the mechanism delicate, 
almost fragile in appearance, 
though probably no more so 
than similar devices which 
hide their working parts more 
completely. 


GETTING TO 
WORK 


The driving interface is identi- 
cal with the ‘Centronics’ form, 
eight bits being required for 
full capability, though limita- 
tion to seven bits. only 
appeared to rule out italic print 
characters. An RS232C serial 
interface is also provided as an 
alternative, working at 1200 
baud clock rate. For con- 
venience, we used the parallel 


if was just as well that we had 





Figure l 





Don Thomasson 






version, which offered us a 
choice of computers. Our initial 
tests were based on a BBC 
Model B, but similar results 
were obtained with an 
AMSTRAD CPC464 and a 
Spectrum fitted with a 
Kempston interface. 

A scan through the manual 
revealed that output data was 


PRINT 
OR PLOT 


Printer-plotters are usually out of reach for the small 
computer user, by reason of price or interface 
requirements. Here is an exception, low in cost and 
directly interchangeable with most printers where the 
interface is concerned. 





essentially in text form. Where 
a graphics display on the 
screen required the format 
‘MOVE X,Y", the Sakata 
required ‘PRINT °M"':X;"";Y". 
The example programs used 
‘STR$(X)' in place of ‘X’, but 
that, perhaps, was made 
necessary by the (unidentified) 
machine for which they were 








written. 

Table 1 shows the available 
command letters and their 
equivalents — where approp- 
riate — in screen graphics 
commands. 

Now, demonstrations pro- 
grams are all very well, but 
producing an actual drawing 
is @ more complex business, 
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because the data has to be pro- 
vided, rather than being 
generated by calculation. 
Nevertheless, it was found poss- 
ible to generate a respectable 
circuit diagram, using pro- 
cedures or suoroutines to han- 
dle the symbols (Fig. 1). 


A SLIGHT SNAG 


At this point, a slight snag 
emerged. Some printouts were 
perfect, but others showed 
quite distinct blank patches. 
These were more noticeable 
with the black pen, but use of 
the outomctic check fa snd 
which draws a line wit 
the four pens, merch 
that the 


in 
7O gm/m” weight. When we 
tried the much thinner con- 
tinuous roll paper that came 
with the machine, the bald 
patches were more numerous. 
we suspected that 
thickness was not oe 
n, as the roll pa 

still gave trouble, even i 0s 
backed by an Aé4 sheet. It 
seoms possibie that the patches 
were due to grease from sticky 
tingers, and this idea gained 
support as we found thatcarein 
paper handling gave better 
resulits. 

With both kinds of paper the 
process of feeding in a new 


LI 
riowever, 


_—— 





Text Mode: 
&O8: 
&OB; 
&1D; 
Graphic Mode: 


sat Te 


TABLE 1 


Cn 
\\ af af af 
ore “+ 
D pfu, ‘ re 
“H" 


_ 


For commands y an 





piece called for care. Move- 
ment is controlled by tiny 
rollers at the edges of the 
paper, and it was only too easy 
tofeedthe paperinontheskew, 
but this problem diminished as 
we gained experience. 

Another slightly disconcert- 
ing characteristic was that after 
anew sheet of paper or section 
of the roll had been moved into 
position it was necessary to re- 
initialise. Otherwise, the sys- 
tem remembered where it was 
on the last sheet and moved to 
that position. 

One final niggle; some of the 
commands had _ separate 
meanings for the display sys- 
tiem, and on machines where 
they were sent to both the plot- 
ter and the screen it was 
necessary to take special pre- 


’ 
ot ™m™ 
cautions. The command 


Computer by the form 
VDU1,18, for example. This 
ensured that it went only to the 
printer, not to the screen 


cn ir 9] 
wt wZ4 A dld W/L 


BROADER USAGE 


itis eviden t that the control sys- 
iem is primar ily intended to be 
used with BASIC, which is 
adapted to the output of 
decimal data to the printer, 
using ASCII codes. Machine 
code users will find this less con- 
venient. They may be able to 
ap the decimal output routine 





Selected by CHR$(17) 


Non-deleting backspace. Allows underline, etc. 
Reverse line feed. For overline, superscript, etc. 
Change to next colour pen. 


Selected by CHR$(18) 


FACTSHEET 


Dimensions 


Printing Speed 
Interface 


Cost 
Supplier 


REVIEW : Sakata plotter 


Sakata SCP-800 Printer Plotter 
292mm wide, 190mm deep, 71mm 
high. 

l2cps (text mode) 

Centronics or RS232C 

£179 + VAT (£205) 

Datafax Ltd., 


Datatax House, 
Bounty Road, 
Basingstoke 


in the BASIC interpreter, fail- 
ing which they will have to 
write aroutine oftheir own. This 
is not too difficult, but it is an 
unfortunate necessity. 

Unless integers are used for 
the output data, there is a lot of 
redundant output. Coor- 
Se a are only seis ike in 


several deciniel places is a 
waste of effort. On the other 
hand, if a lot of successive 
relative moves are made, there 
could be a cumulative error. 


PERFORMANCE 


On the whole, the performance 
was adequate, considering the 
low cost (£205 inc. VAT). In text 
mode the rate of printing was 


Go to LH margin: Enter Text Mode 


Select pen n. 

Draw absolute to x,y 
Home to origin. 
Set orig 


Set print directiorx 


Set character ‘ 


iJ, further X/Y points can be appended. 
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(DRAW X,Y) 
(MOVE 0,0) 

in at present position. 

Draw relative to present position plus x,y 
Set | ‘ype of line — continuous, dots, dashes. 
Move absolute to x.y (MOVE X,Y) 

Print subsequent characters in string. 

1. (Up, down, lett, right) 
Move relative (MOVER Hit) 

size for printing. (n = O to 63) 
Draw a coordinate axis marked off in steps. 


(DRAWR X,Y) 















nomore than 1 2characters per 
second, but the characters 
were clear and neat. Purists 
might say that the device was 
‘cheap and cheerful’, but that 
would be unkind. It is aimed at 
a particular requirement, for 
flexible drawing and printing 
at low initial ie and it is 
designed to suit users of BASIC 
rather than machine-code 
tans. These objectives are met 
with reasonable success. 

The documentation was fully 
adequate, with only a few 
oddities due to translation, and 
the slightly specialised nature 
of the example listings. It was 
perhaps apity thatthere werea 
couple of character shape 
oddities, a rather fat exclama- 
tion mark or ‘pling’, and across 
strokeon the diagonalofthe'Z’, 
but neither is too serious. 

One point which must be 
mentioned is that we examined 
only one version of the 
machine, the one with built-in 
power supply and RS232C 
interface. The data sheet lists 
RS232C as an optional adap- 
tor, and lists an external 9V 
].2A powersupply. Since these 
are associated with the SCP- 
800 type number, a certain 
amount of care may be needed 
in specifying the machine you 
want. 


CONCLUSION 


Were it not for the occasional 
bald patches and the rather 
odd outrigger used to support 
the paper roll, we would have 
been quite enthusiastic about 
this device. As it stands, it is an 
ideal way of getting involvedin 
plotting for minimum cost, and 
could be used to produce busi- 
ness data in diagrammatic 


form. 
On the whole, we must 
giveit our suppori 





ne of the major pro- 
blems associated with 
loading programs from 


cassette tape into many com- 
puters is the output volume level 
required to guarantee a good 
load. 

Most cassette recorders use 
an automatic recording level 
when saving programs, so the 
problem of faulty saving does 
not usually occur. The main pro- 
blem occurs when loading pro- 
grams back into the computer 
from the cassette: program loss, 
blank screens, drop outs etc. 
are but a few of the results. 

Commercial games and 
similar tapes often vary con- 
siderably in their output volume 
levels (ranging from very low 
level, unable toload withoutthe 
volume control on the deck at 
maximum with any associated 
hum problems), tobeingso high 
that the volume control some- 
times needs to be tumed tosuch 
a low level that with cheap 
volume pots, holding a set level 
is difficult. 

The need to hunt around to 
find the correct level can be 
most frustrating, particularly 
when it is found that the small 
paint mark made last week on 
the volume control is not correct 
after al! 

The fairly cheap method | 
have devised to standardise 
volume loading levels istousea 
VU meter on the output from 
tape to computer. After a little 
experimentation, a satisfactory 
level can be arrived at, such 
that it almost guarantees cor- 
rect loading each time once set 
at the beginning of the load 
sequence during the auto 
levelling tone in front of the pro- 
gram. This only takes a second 
Or so. 

In my case I have used this 
system satisfactorily with both 
the BBC ‘B’ and the Spectrum 
computers. 

For the BBC computer, the 
unit is as shown in photo | with 
associated wiring diagram at 
Fig. 1. It consists of two 3.5mm 
jack plugs for ear and mic con- 
nections on the cassette 
recorder, a 2.5mm jack plug for 
remote control and a DIN plug 
for the computer connection, 
together with the meter 
mounted in its plastic box. 

The VU meter has been 
glued into a hole cut in the 
plastic box and screened lead 
used to make connections 
(soldered). As shown in photo 2 
and Fig. 1, a diode has been 
added into the circuit to enable 
the meter to work off altemating 
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MICRO VU 


Geoff Parselle 





Geoff Parselle describes a simple 
method to monitor the output from 
a standard cassette deck to ensure error-free loading. 


current (AC), it being a direct 
current(DC) meter. Don'tforget, 
diodes can only be fitted one 
way round, the larger coloured 
band encircling the diode 
being towards the meter posi- 
tive (+) connection. 

For the BBC Computer an 8 
or 10 ohm resistor has been 
placed across the meter con- 
nections to create a load enabl- 
ing the meter to work: see photo 
2 and Fig. 1. The BBC Com- 
puter does not load the cassette 
deck with the equivalent of a 


COMPUTER 
CONNECTIONS 


across the meter pins to create 
the loading. You will not need 
this resistor for the Spectrum 
Computer which creates its 
own loading to the cassette 
deck. Ofcourse, inallcases, the 
meter is only fitted into the ear 
lead, the mic lead being left 
untouched. 

Slight problems exist where 
the Spectrum (and ZX 81) com- 
puter is concerned due to the 
need to remove the mic or ear 
connections when loading or 
saving. Forthis, aswitch can be 


BBC COMPUTER 


SCREEN 


SCREEN 





Figure 1. Circuit diagram for the BBC Micro volume meter. 


speaker resistance, and 
because of this, the meter will 
not work. (This may happen 
with other computers as well). 
Because of this, fit the resistor 


fitted into the same box as the 
meter. See wiring diagram of 
Fig. 2. Being double poled, the 
switch can be set for either load 
or save and, of course, when on 





load the meter also works. 
There is no reason why this 
meter, or meter/switch system 
cannot be used with other com- 
puters unless they have 
dedicated cassette decks, the 
only alterations being the types 
of plugs used, the need for the 
load/save switch, and whether 
the meter needs loading by 
soldering in a resistor. Trial and 
error will decide whether the 
resistor is needed. Once built, 
try the unit without the resistor. 
Should no reading occur, then 


CASSETTE 
CONNECTIONS 


add the resistor — simple as 
that. 

Since building this unit I can 
virtually guarantee safe load- 
ing of programs first time, and 
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PROJECT : Cassette Volume Meter 








SPECTRUM COMPUTER 







r SCREEN " 
Mit 
) 
M i ¢ 
( 
- +> SAVE \ 
PNT. PT TRS TT TOTES TELS PVRS TOG ONT RET AO O 
SWITCH 
COMPUTER CASSETTE 
CONNECTIONS CONNECTIONS 
METER 


DIODt 


SCREEN 


Figure 2. Circuit diagram for the Spectrum volume meter. 


Photo 2. 


from Maplin Electronics, PO 
Box 3, Rayleigh, Essex (Maplin 
Catalogues available from 


W.H. Smith). 


Box Snap together Box B3. 
Ref. YK50E 

Panel Meter VU Meter V41. 
Ref. RW730 
Diode 100V 
1N4148 
Resistor 8.2 ohm or 10 ohm. 
Ref. S8.2 ohm or 10 ohm 
Switch Standard Toggle 
Switch SPDT. Ref. FHI1M 


75mA. Ref. 





Photo 1. (double pole) 
Leads a. Twin individually 
screened. Ref. XR21X 
now, note down the loading immediately the program Cable Twin, sold by 
level required foreach program starts loading. the metre. 


on the cards used as my pro- 
gram index, eg —1 orO or +! PARTS LIST 
ll it 


etc, this level 


b. Single-core braided 
screen. Ref. XR13P 


being set All items used are available single cable grey (for 
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10O0MA TBohm 7 


RESISTOR 


LLL 





remote control con- 
nection), sold by the 
metre. 

a. Screened pl 
3.5mm Ref. HF81C 
Plug an. 

b. Screened plug 
2.0mm (for remote 
control) Ref. HF77] 
Plug SCR 2.5 

c. DIN Plug 7 pin (for 
BBC) Ref. HH30H DIN 
plug 7 pin 

d.DIN Plug 5 pin 
(some cassette decks). 
Ref. HH27E DIN plug5 
pin A 

c.DIN Plug 3 pin 
(some cassette decks). 
Ref. HH25C 
DIN plug 


Plugs 
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Preparing a mailshot? This short 
program could be an invaluable 


aid for those with a Model I TRS- 


and an 80-column printer. 





ry usetul yet very simple program for the Model 
a2) : - tr 
rdinary 80 column printer. You can use cass: 

* iq - ] _ = } i 
ringy loppy or disk, and it shows that the “old 
(Line Vidas ) workhor 
Bo Lee Ce VV L1iVlo&S 
ld be used | 1s | do in 











X=PEEK(14463) : IFX=0... 


IFxX=".. 


rile 
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X=INKEY$ 
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10040 DATA CRABB MRB,21 SEASIDE RD,NAPIER, ,5 




















MINOR ADJUSTMENTS 









































Now before you run the program with your name list typed in, ye 
must adjust it to suit the number of areas you have — or‘ 
other grouping you have a friend in a harrier club 
uses the program tc ut lists of 
| = senior, 2 = ju ,3=¢ 
inior woman etc). Let us assum 
_ ] A / 
Change lines 220 and 230 t 
220 L=L+1:IFL> 10... etc 
230 IFL>10L=0... etc 
Now try the p your name list. You might like to 
change the TAB positions to suit your longer addresses. That is 
: oS) Bet, Wt } Ef | 
Susy = St iter the LAD Nnumpe’s In lines 11U, 1OoU, anda 
change printer layout, and the TAB numbers in lines 140 
t chang the screen Layout Remember ign, nat you can 
nly TAB as far as TAB(63) using a printer. If you want to go 
higher uss 
what to print), 
of your list. Just add 
LPRINTCHRS(14),“T RS - 80 CLUB 
(WELLINGTON)’’,CHRS(15) 
r whatever your club name is. 
Maybe you are using two-across self-adhesive labels. Make 
the tollowing changes 
310 FORX=1to2:... etc 
320 LPRINTTAB(1)A$(1)TAB(41)A$(2) 
330 LPRINTTAB(1)BS$(1)TAB(41)B$(2) 
340 LPRINTTAB(1)C$(1)TAB(41)C$(2) 
one-across labels 310 the 
\ nd te } f Ro oT, f 
Delete trom 360 the (3) after A$. Delete trom lines 
ee at a 
everytning alter the Ad, Db} anda Uy. ll you are 
adhesive label, you may have to add an 
ne 350, to make each subsequent label line up 
it of a miser, and do not use self-adhesive labe 











SOFTWARE : TRS-80 Mail List Program 


19 CLS'’MAIL LIST PROGRAM BY M WILKINSON - VERSION 2.1 - 5/84 (C) KIWL SOFTWAR 
Ez 


c@ PRINTTRBC1Q)"% & & MENU & ¥ K" PRINT 

38 PRINT"TYPE 1 FOR ALPHABETIC LIST" PRINT"TYPE 2 FOR AREA LIST" PRINT" TYPE 3 FO 

R Lal oh LABELS" PRINT" TYPE 4 TO SAVE CHANGES ON TAPE" :PRINT"HIT <BREAK> TO END 
SESSION" 

4Q INPUTQ: IFQ< 10RQ>4THEN1G 

78 ONQGOTO18G, 288, 308, $8000 

188 CLS‘ INPUT"ENTER <S> SCREEN OR <P> PRINTER OUTPUT"; S@: IFS®="S" THENCLS :GOi0120 

ELSEGOSUB482 

118 INPUT"WHAT IS THE DATE (OD/MM/YY >"; Y®:LPRINT"LIST OF MEMBERS AT ";Y®:LPRINT: 
LPRINT'LPRINT"NAME" TRB 22 >" ADDRESS" TABC SS "PHONE" TABC 63 >" ARER" : LPRINT 

128 READAS, B8,C8,0%,.E: IFR@="END"ANDSS="P"LPRINT 

138 IFRS8*"END"Ma@' RESTORE ' GOTOSO@ 

140 IFS@="S"PRINTRBTABC 28 BS" "CSTABC 53 DSTABC 62 E: M=mM+1 : IFM=14GOSUB6G0 

150 IFS8="P"LPRINTRSTAB 22 BS" "CSTABC 55 DSTABC 63 DE : GOSUB720 

168 GOTO128 

e608 CLS: INPUT"ENTER <S> SCREEN OR <P> PRINTER OUTPUT"; S®: IFS$="S"THENCLS : GOTOZ220 
ELSEGOSUB4S98 

210 INPUT"WHAT IS THE DATE (OD/MM/YY >") Y@:LPRINT"LIST OF MEMBERS BY ARER AT ";Ye 
228 Lel+1' IFL>4ANDS@=#"P"LPRINT 

238 IFL>4La8'MaQ' GOTOS@@ 

248 IFS®#"S"THENPRINT:PRINT"PEOPLE IN ARER "iL: PRINTELSEIFS#="P"LPRINT:LPRINT: LP 
RINT"PEOPLE IN ARER "sl: LPRINT 

250 READAS, B8,C#,D$%,E: IFEsLANDS#="S"PRINTASTABC 20 BS" "CBTABCS6 DS: MmN+1: TFM>7G0 
SUBERB 

268 IFE*LANDS#="P"LPRINTASTABC 25 BB" "CSTABC 63 D8! GOSUB782 

278 IFA®="END" RESTORE ' GOTO228 

238 GOTO252 

380 CLS'PRINT"MAILING LABELS" : GOSUB402 

318 FORX#1T03: RERDASC X >,BSC X >, CHC XD, D6 XD, EC KX ) NEXTX 

328 LPRINTTABC 1 AMC 1 TABS 26 SABC 2 DTABC 56 ABC 3D 

338 LPRINTTABC 1 BB 1 DTABC 28 DBS¢ 2 DTABC 56 BBC 3 > 

348 LPRINTTABC 1 CM@< 1 DTRBC 28 DC 8¢ 2 DTABK 56 CBC 3) 

338 LPRINT:LPRINT 

368 TFR8&C 3 ="END"RESTORE' LPRINT : GOTOS@@ 

378 GOTO312 

408 PsPEEK( 14312): IFP2235THENCLS: PRINT"PRINTER IS NOT SWITCHED ON": PRINT: GOTO2GE 
LZEPOKE 16429, 1: RETURN 

286 PRINT:PRINT"END OF LIST": INPUT"TO SEE THE MENU, HIT <ENTER? "i X:GOTO1@ 

660 M=O:PRINTO1B20, "XXX" ; 

610 X=PEEKC 14463 >: IFX#@THEN61@ELSECLS : RETURN 

76Q@ TsPEEKS 16425 >: IFT@>61LPRIHT > LPRINTCHR® 11 > 

71@ RETURN 

10288 DATA ADAMS MR J E.26 COBHAM RD, WELLINGTON 3, 778089, 2 

13020 DATA COOMBES MRS E,133 SERVIEW RO, AUCKLAND 3.455354, : 

16.348 DATA CROUCH MR JACK. 64 HAPPY WAY WELLINGTON 2.733434. 2 

13868 DATA DUNSTAN MS EDNA, 12 GOLF RD. OUNEDIN 3.344654, 4 

18888 DRTR EARLY MR U R,9 WORM WA'Y,AUCKLAND 5.467664, 1 

16188 DATA FUDGE MR D,.18 SMOGVIEW OR,CHRISTCHURCH 2,866921,3 

1812@ DATR INCH MRS I.WHARF ST,DUNEDIN 1.422675, 4 

12148 DATA JONES MR J E.34 NORTH CRES,AUCKLAND 6.477892, 1 

19168 DATA LAME MS FAIR, 33 WINDY WAY,WELLINGTON 1,766556,2 

18188 DATA LINCH MR A,.12 THUNDER ST,RUCKLAND 7.449369, | 

181398 DATA LOLIPOP COMPANY LTD.PO BOX 18332,CHRISTCHURCH 1,884455,3 

16288 DATA LYNCH MRS E F,5% ALBANY ST,AUCKLAND 8, 664234, 1 

16228 DATR MCRULEY MR HAMISH,45 ROCKY RD,.WELLINGTON 4, 788863. 2 

16248 DATA MARTIN MR M,.34 AVON AVE,CHRISTCHURCH 3,877543,3 

18266 DATA NELSON SIR H,1@ HILL ST,OUNEDIN 2,448988, 4 

18288 DATA PETERS MRS A.4 TREETOP ST, CHRISTCHURCH 3,896298, 3 

48008 DATA END,8,8.6,8 

48018 DATA END,8,8,8,8 

46028 DATA END,@,0,8,8 

16888 CLS: OUT25S,4: INPUT"REPOSITION TAPE, THEN HIT <ENTER> WHEN EADY"SX 

38818 CLS:PRINT"SAVING ON TAPE..." CSAVE"A" : OUT23S$, 4: FORI@1 T0200 ' NEXT: CSAVE"A" 


— | print them on plain paper, then cut them to size with scissors lines in their correct place to maintain alphabetic order. To 

and use wide clear adhesive tape to stick them on. change an entry, just EDIT the line to be altered. Who said a 
Adding extra names is easy if you keep a printout of the DATA that cassette-based TRS-80 computers were not good for ~ 

lines. Just LLIST 10000 — so that you can add the new DATA anything useful? ae 
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Example output from Mail List 


Riateie 


ADRS MRO & 
COOMBES MRS E 
CROUCH MR JACK 
DUNSTAN MS EDN 
EARLY MR UR 
FUDGE Mk oO 

THCH MRS 1 

JGNES MR JE 

LAME MS FAIR 
LIHCH MR A 
LOLIPOP COMPANY LTD 
LYNCH MKS E F 
MCAULEY Mk HAMISH 
MARTIN AR M 
NELSON SIR H 
PETERS MRS A 


SOFTWARE : TRS-80 Mail List Program 


ST TS I I I LS Ee aL IN EE ESE ASTI BY IMS EARLE SESSA SN A A RTE STL PLS TE LS ETE 


RODRES 


ce 


COBHAM RO WELLINGTON 3 


13:3 SEAVYIEW RD AUCKLAND 9 


64 
19 


HAPPY WAY WELLINGTON 2 
GOLF RD DUNEDIN 3 


3 WORM WAY RUCKLAND 5 


18 


SMOGVIEW DR CHRISTCHURCH 2 


MHARF ST GUNEDIN 1 


34 
33 
le 
PO 
wre) 
45 
34 
1Q 


NORTH CRES AUCKLAND 6 
KINDY WAY WELLINGTON 1 
THUNDER ST AUCKLAND 7 
BOX 16332 CHRISTCHURCH 1 
ALBANY ST RUCKLAND 8 
ROCKY RO WELLINGTON 4 
RYON AYE CHRISTCHURCH 3 
HILL ST DUNEDIN 2 


4 TREETOP ST CHRISTCHURCH 3 


LIST OF MEMBERS BY ARER AT 23/89/84 


PEOPLE 28 Geen «4 


COUMBES MRS E 
ERRLY MR U k 
JONES MR JE 
LINCH MR A 

LYHCH MRS E F 


PEDPLE IN HREM ¢ 


ADANS MR JE 
CROUCH MR JACK 
LAME MS FRIR 
MCAULEY MR HAMISH 


CEOrce LN AREA oi 


FUDGE MR D 

LOLIPOP COMPANY LTD 
MARTIN MR MM 

PETERS MRS A 


FEOPLE IN ARER 4 
DUNSTAN MS EDNR 


IHCH MRS I 
HELSON SIR H 


133 SEAVIEW RO RUCKLAND 9 
9 WORM WAY AUCKLAND § 

34 NORTH CRES AUCKLAND 6 
12 THUNDER ST RUCKLAND 7 
wv ALBANY ST RUCKLAND 6 


26 COBHAM RD WELLINGTON 3 
64 HAPPY WAY WELLINGTON 2 
33 WINDY WAY WELLINGTON 1 
45 ROCKY RD WELLINGTON 4 


18 SMOGYIEW DR CHRISTCHURCH 2 
PQ BOX 18332 CHRISTCHURCH 1 
34 AVON AVE CHRISTCHURCH 3 
4 TREETOP ST CHRISTCHURCH 3 


16 GOLF RD DUNEDIN 3 
WHARF =T DUNEDIN 1 
1@ HILL ST DUNEDIN & 


PHONE 


72839 
455354 
733434 
344654 
467664 
866921 
422675 
477838 
766996 
449369 
83844535 
664234 
788863 
877543 
448968 
898898 


HKER 


We Wh We hor aw BMT 


453354 
467664 
477898 
449569 
664234 


778889 
733434 
r 66556 
738863 


866921 
884455 
877543 
398898 


344654 
422675 


448968 
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SOFTWARE : BBC Utility 








BBC 
PASSWORDS 


Passwords are often the key to accessing a particular 
program, but not remembering or concealing a 
password can often be the key to disaster! 








he method of only permitting authorised users to gain ‘T HE NITTY GRITTY! 
/ ) L ad 5 x 1 ' 


ia “ “a ] me Re | es = es x ] ? _] : = 
access Ic particulal proc rams, dat pases or flies ona The heart of a his e Ang ana aecoding Dusiness 11es 1! - 
: ine heart Of aul this «€ =ncox 1g ana de . 

_ , ; ~ ~ bn co ] ~ paw — f = —_ ~~ Hy —~ rT Ca ie 

computer system using Passwords 1s @ popular one, olte! use of the logical operator known as Exclusive -OR (EOR his 
5 } AR ee ees OE am fer eer eee le, £1 oa 22) 1} 11 4 ae ae a HS ee ee YY no Tmhaahaakh, 
icorporatea inio soltware packages, particularly those written fo enables all the theory to be put into practice from a programming 
more serious business applications. Passwords are also useful in a Ooint of view. 

f “ 1, ir ‘ ~ roar\? 3 a) 4+} marice aya { f y ~ rarhinh * V7 : =,  — its ~ ~~ 2 ~~ re =) a .uF we 7 ~~. 
similar manner to prevent unauinorisea use ol soitware which may First] ry important to understand what exclusive —OR dc es: 
Pan apo ol on on ee im Lan” dk eA ware Awan 4 es 7 = sey " ] } ] > ae 
be accessable to many users linked to a network filing system this is best shown at a binary level: 
such as Acorn's Econet system used to link up BBC Micros) 

AAA : | St a er ~ A Petia > ame = : . 
Additionally, by incorporating passw ord-reque ng routines intc Truth Table 
iL, - L, aft tye — _ SS : . , & 
he start of programs, the copying of such pieces of software | 
= or 2 : . . - r (1) | eee SS ee ; rn ND TCTY Tt 
today s unpopular pirates may, in theory (!), be reduced to a A B RES | 
. | } f } cf ‘ } = . 
1 soo trek it 4H OA “A; 7 - 4 AOTAY ¢ f rn f 
pointless task if the offending pirate does not know the password 0 @ Q 
ny h } . x nt life f . 
required to spark his or her illegal copy into life. However, of 0 l 
“ ee f =. a | ~ = - Ps 
course, the degree of protection afforded by such a method is | O | 
i ~ 1x7 / ~ ef ams te _] maa +} e mrmrryrcacwuarn +7 Yr y+5 oy = ~SYY) yee y a ee ae th ~ rVroucrretTryT } } () 
STUY Is Qooa Ne Ine PASSWOTG rOUnNNeE eEmpioyea Lli LLl&S 4 rooram. | j i, 
n Bere ee Pt fos Sere PAE CER Ea Is P| eee euboletln pesto an cd . 
A number of password routines have been published before, 
. rr l. stig, Le At cae if wora , tine e 
most Of wnicn really just Work by looking to see if the IASSWOTC From the truth table abo e, it may be seen that the operat 
st ty eae) ee See Mace se i Na } a 57 r 
enterea by the user is the same as some previously defined outputs a value of | only ifone of the inputs is a valu L.A 
rT } - ] 
= vat ate ~t+eyro + \Y - s en en! - | = ~ i¥c Ses, - LEN Pen as < ee ed Rh, = ; ay 3 Es bn ar 
es aoa >t characters. In order to conceal the required other combinations of inputs result in 0. Consequently, the result 
7 —— “ ] ae x ve A ey Rd SO SS c CND om 
password trom potential snoopers, various ‘invisible’ control codes of 5EOR 3 is 6 
“x7 | eieniel Sen. te Ba OY a Ce eee y tell ee ee | / 
may be 2 placed In the program isting to nide any tell-tale lines oi ie 
Prem antarT nl Ay eaet . ~y ee ey ~ fc se } , 
cod e, or the password may be stored elsewnere in memory. ey i ee me 9 
T cetmiee Bacik ecperarsec LA ad ted i ante es 4 Bae EN ees arte pe : ~ 1 ] 
lt may pe CONCIUGAeEA Inat many Ol LuLict ditierent programs that eH ‘oe 8 | 4 
< Eh. cheese pal oe ars ~p have ~ = = > 
requ 1est the en ry ol a correct Password, aii Nave one weakness in “ P 4 
; + ; . } \ } \ 
i rial rlA 7 ~ aratlaain + - - ~ a ar tote ,j YL i 1 VU 
common — somewhere within their innards lies a copy of the 
+ - _ ‘e VY r th e Y a Oc i. Yy *} Wie 
correct password for comparison with user entries cavoen stale 
4 oe fae S = Pee fl ee ee eee ee | AAC } 
the vast numbers of supposedly protected games pr Og! ams tnat a Sea Wee ee fis awela vote rN ; ea Ty Rg Fete ee Meee eee 
‘ } Tons } } LES fl II DOteENniIGd! O] the CxACIUSIVE >—UON I UNCON IOI ine Dp lyooses In 
a. a ar Y ~O ARP tan rm = fe he ee rT 5 Aiea ~ _ * . , 
are copies and olten modified by ei people, I wouldr ; a eh, cl a SE i OE ae i Asis 1 a ey oe Bs eh A 
- P ; ] VNICcCKNn W are interested 1s on! ealise 1wnen it May fk ShnOW 
, + - / sir xtr ~ ’ . ~ : - Ar 
imagine the task of extracting a password from a few thousand fc i ae 2 er Preh, yerk ae 
, ( tc 4s } } 110) VV Lic Wiue Of one umbeYlr W1il alte mate petweel tw ALAS S 
! * — ; > a . r > ~ . ~ ; ~ . 
bytes of data poses too much of a oe as task for many people Pere) eth re ed cu 
: : <2 as ly wne Is exclusive —OhR ea with a constant valu 


with the help of a few PEEKs of course!). Je 


A MORE EFFICIENT ANSWER? 


The answer to the gma of using passwords but not storing the (5 

actual passw ord required at the same time may be found if one (. 

imagines applying any password entered by the user as a‘key’. RESUL 

This key m ay k be used in an attempt to decode or‘unscramble’ the 2 

oytes which actuall; 7m ake up the main program in question. The RESULT : (3) O00: 13 EOR 

program wo ld have been encoded or ‘scrambled’ previously in 

an identical manner using the intended future password. RESULT 

esult of using ne technique of encoding is that unless the 

correct password is entered, the resulting program remains just RESULT : 

rile stored in memory — no use to etc 

:! The real bonus, of course, is 
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It may now be seen how a long sequence of numbers may be 
encoded using a shorter sequence of numbers as a key. For 
example, to encode 5,11,3,14,7,6,6 using 1,2,3. 


(5)0101 ~=(11) 1101 (3) 0011 (14) 1110 
Key: (1)0001  (2)0010 (3) 0011 (1) 0001 
(4)0100 + (15)1111 (0) 0000 (15) 1111 
(7) 011 (6) 0110 (6) 0110 EOR 
(2/0010 ~~ (3) 0011 (1) 0001 
(5)0101 ~+=(6)0101 (7) 0111 


‘scrambled sequence’ 


The ‘scrambled’ sequence of numbers 4,15,0,15,5,5,7 may 
only be ‘unscrambled’ back to the original sequence of 
5,11,3,14,7,6,6 by applying the key of 1,2,3. 

From the example shown above, it may be noted that when 
the last number of the key is reached, the key sequence is merely 
repeated if numbers still remain to be encoded. 

The value of this technique may now be appreciated; the 
original sequence of numbers (5,1 1,3,14,7,6,6) may be visualised 
to represent the bytes constituting an imaginary BASIC program, 
data file or machine code program, etc. Similarly the key (1,2,3) 
represents the ASCII codes of the letters in an entered password. 


A FINAL TOUCH 


Using the method of encoding data just described, we could now 
go ahead and write the software to do the job. However, a slight 
weakness is still present in the technique (though by no means a 
major one), and since the remedy of its elimination is a simple 
one, it is worth incorporating into the final algorithm. 

The weakness is this : if a password entered by someone 
attempting to access data is the right length and correct except 
for, say, one character, then the data will be decoded correctly, 
except for every nth byte in the sequence. Where ‘n’ will be the 
number of characters in the password. For example, if, in an 
attempt to decode the sequence of numbers (4,15,0,15,5,5,7) to 
its correct form (5,11,3,14,7,6,6) an incorrect key (password) of 
1,2,4 was applied instead of 1,2,3, then a partially correct result 
of 5,11,W,14,7,X,6 would be obtained. Only every third byte 
would be wrong (W and X). In a case like this, if the data 
decoded was, for example, a file of text, it may be relatively easy 
for someone to guess the incorrect letters. 

A simple way to stop this happening is to calculate the sum of 
all the bytes in the password, hence obtaining a‘hash’ value. The 
lower 8 bits of this value are then logically EOR’ed with each byte 
in the password, replacing the original value each time. 

If a simple character in the password is now wrong, the 
resulting hash value will be different and, after EOR'ing, every 
byte in the password will be adversely atfected. 


IDEAS INTO PRACTICE 


Now that we know the principle used in encoding data this way, 
we are in a position to put the ideas into practice and produce a 
program. The flowchart shown represents the main encoding/ 
decoding algorithm previously described. Using the flowchart, it 
should be possible to write a suitable routine to run on any micro. 

It would be preferable, though not essential, to write the main 
loop (see flowchart) of the routine in machine code; firstly, to 
increase the execution speed and secondly, because not all 
BASIC’s include an Exclusive —OR function in their repertoire 
whereas al! the common processor in use do possess such 
operations in their instruction set. 


A PRACTICAL EXAMPLE 


The following two programs which | have written provide a useful 
example of how BASIC programs may only be successfully used 
when a correct password is entered by a user. 

The particular programs will run on a BBC Micro and have 
been written to suit a system equipped with at least one disc 
drive. However, the programs could be used by tape users with 
some minor modifications so don't be put off! 
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Flowchart describing main encoding/decoding algorithm. 


DETERMINE THE STARTING ADDRESS 
OF THE DATA TO BE SCRAMBLED/ 
UNSCRAMBLED. 
DEFINE AS ADDRESS: ‘DATA’ 






DETERMINE THE LAST ADDRESS 
OF THE DATA 
DEFINE AS ADDRESS: ‘LAST ADDRESS’ 





DETERMINE THE ADDRESS OF THE 
FIRST CHARACTER IN THE PASSWORD 
DEFINE AS ADDRESS: 
‘PASSWORD START’ 





DETERMINE THE NUMBER OF 
CHARACTERS IN THE PASSWORD 
DEFINE AS: ‘LENGTH’ 















SET ‘POINTER’ TO A VALUE OF —1 


INCREMENT POINTER VALUE BY 1 








THE VALUE 
OF POINTER 
EQUAL TO THE 
VALUE OF 
LENGTH? 


NO 
GET THE BYTE AT ADDRESS GIVEN BY: 
(PASSWORD START & POINTER) 
GET THE BYTE STORED AT ADDRES: 
DATA 
EXCLUSIVE—OR THE 2 VALUES, 
TOGETHER 
STORE THE RESULTING BYTE IN 
ADDRESS: DATA 


INCREMENT VALUE OF DATA BY 1 
(ADDRESS) 


EQUAL TO THE ADDRESS 
GIVEN BY: (LAST 
ADDRESS) 


DATA HAS BEEN ‘SCRAMBLED 





‘MAIN LOOP’ 
PREFERABLY 
IN MACHINE 
CODE 
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The programs are particularly suited to circumstances as 
described earlier, where many users may have access to one 
another's software. An example being in a schoo] environment 
where a single ‘class disc’ might be used to store individual 
pupils’ computing projects or assignments. The use of passwords 
here would help prevent a pupil's ideas (or homework!) being 
copied. 


THE PROGRAMS 


Two listings are provided: 
(i) The encoder — used to initially ‘scramble’ a BASIC program 
using the password entered. The user is then prompted to save 
the resulting data as if it were machine code. 
(ii) The decoder — which requests the filename of the required 
(scrambled) program present on the same disc, and loads it. A 
password is then requested. If the password entered is correct, the 
program runs, otherwise the machine will just crash or report an 
error. After you have typed in each listing, save it immediately 
onto the disc to be used for later storage of encoded programs, 
before you run it. It is important that listings (i) and (ii) are saved 
under the filenames “ENCODE2” and “DEC ODE2" respectively. 
After you have entered and saved both listings *BUILD the 
following two loader routines onto the same disc by entering the 
following (exactly): 


*BUILD ENCODE 


<RETURN> 
<RETURN> 
<RETURN> 
<RETURN> 


PAGE = &1300 
CHAIN"ENCODE2” 


Oe Oe te 


The ENCODER program 

10 

ZSOREM * Enter this listina WITHOUT the remarks * 

0 

ay 

LOOREM | stestiotestootesitots bio obit oe be 
12OREM * LISTING 1 °& oe 
140OREM + +: 
160REM * Froaram *scrambler’ oe 
1L7OREM + + 
18O0REM + JAMES TYLER +: 
ZOOREM + +: 
S2OREM * SAVE as =: "ENCODE2" +: 
ZS4OREM + +: 
ZS6QOREM + LOAD with PAGE at &1200 +: 
2BOREM + x: 
TROVORE Mossberg  o 
S2OMQDE7 

SZOREM * Reserve space for machine code * 
S4ODIM CODE 100 

SSOREM * 30 hytes reserved for password storage * 
S6ODIM FWY SO 

S7OREM *« Assemble machine code section * 
ZROPROCA 


S9OREM * Startine address of pros. to be scrambled 
S9OSREM + Stored in locations &70 and &71 
400'%70=21900 

410OREM * End address of data(+1) 
420'&72=TZ+1 

440OREPEAT 

460CLS 

480INFUT* ** "Enter future password: 
SOOUNTILEWS< >" " AND LEN(F WS) <31 
SiOREM * Store number of characters in password * 
B2O?&74=LEN (PWS) 

SZOREM « Store password in memory reserved * 
S40S$FWL=F WS 

SSOREM * Calculate SUM of all 
S60SUMLZ=0 

SBOFORLZ=0TO (7&74) -1 


in &72 and &73 * 


"PWS 


bytes in password * 


PRC RT NS SRE TSP OE I RET TEST EI EIS TA LI DOPOD MELEE IE TERE APPR ERP ELSES TO AE IGL IIE EOF CAL SOLS SMETANA RS PTE ESO 
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SOFTWARE : BBC Utility 


“BUILD ENCODE 
PAGE = &1300 
CHAIN"“DECODE2” 


<RETURN> 
<RETURN> 
<RETURN> 


<ESCAPE> 


Both routines ensure that the main programs reside in memory 
below the actual program being encoded/decoded. 

To run either program enter *EXEC followed by ENCODE or 
DECODE. To encode a new program, you must first load it or type 
it in (with PAGE at the default value of &1900). Then insert the 
correct disc and simply type *EXEC ENCODE. After that, just 
follow the instructions. In future, to load and run a previously 
scrambled program, insert the disc as before and enter *EXEC 


DECODE. 


A FINAL NOTE 


Before encoding your latest masterpiece, it might be well worth 
saving a NORMAL COPY of it on a back-up disc -- just in case 
you ever forget the password! 


S600SUMZ=SUMZA+FPWA7LZ 

62 0NEXKT 

620REM * Just set the lower 8&8 bits * 

640SUMZ=SUMZ%Z AND 255 

4650REM + EOR this value with each password byte * 
660F ORLZ=0TO (7&74)—-1 
SB0RPWA7TLZ=FWAPLZA EOR SUMZ 
JOONEXT 

71OREM * Now enter the main 
loop 

720CALLCODE 

740OCLS 

J60PRINT**? "Proaeram hag been *scrambled’." 
7BOPRINT’? "Fassword is ":FWS*SFC9" (Don’t forset 
BOOFPRINT"NOW save program: entering:"?*? 

B1OREM + Now you can #SAVE the data as machine code +* 
B2OPRINT"*SAVE (name) 1900 "s3*TY 

B40END 

B460DEFFROCA 

RAOFORLYZ=OTOSSTEFS 

9OOFZ=CODE 

92OCOPTLA 

920 \ * Machine code routine * 

935 \ # Y Reaister not used - remains at zero * 


*scramblins” machine code 


AP Phd tio 


F40LDV#O 
950 \ * Start of 
960. RESET_FTR 
9790 \ *  Resister used as POINTER »* 
FBOLDK#&FF 
1000. LOOP 
1010 \ * Increment FOINTER * 
1O020INX 
1040CFXK&74 
L1O60BEQRESET_FTR 
1070 \ * Get byte of password * 
1OBOLDAF WZ: X 
1090 \ * Exclusive-OR with data byte * 
1LL1O0EOR (&70).Y 
1110 \ * Store resultines byte in original address * 
1120STA(&70);Y 
1130 \ * Increment address to point to next data byte * 


*main loop’* * 
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? 


1140INCK&70O 
1160BNESEIFPUCARRY 
1180INC%&71 
1190 \ * Check if all the data has been *scrambled’ 
1200. SKIP_CARRY 


1220LDA&70 
1240CMF2&.72 
1260BNELOOP 
1280LDA%7 1 


The DECODER program 

10 

LOREM + Enter this listina WITHOUT the remarks 

40) 

40) 

LOOREM tsetse sot a BR 
12OREM * LISTING @ : ot: 
14OREM + re 
1G0REM + Froaram “unscrambler’ +: 
18OREM + James Tyler ine 
ZOOREM + +: 
22OREM * SAVE as = "DECODE2" +: 
ZS4OREM * * 
Z6OREM * LOAD with PAGE at &1300 ot: 
ZBOREM + +: 
SQIOR ELM oo sttstte stint cok ee oe a 
208 
S1IOREM * Very similar to ENCODE? + 
oil 
S2ODIM CODE 100:FWA 30 
S40FRO0CH 
S60MO0DE7 


28B0+CAT 

400VDU2Z8,0, 23,529,235 

42 OREFEAT 

430REM * Get filename of data * 
440OFPRINTCHRS151°5 "Enter reauired filename: ": 
460 TNFUTFS 

480UNT (LFS 2" " 

AJOREM * “*LOAD* selected file + 
SOOKA=FWAZMOD2Z56 

S2ZOYZ=FWADIVA56 

S40O$FPWZ="LOAD "+F $+" 1900" 
S60CALL&FFF7 

S7OREM * Start of data to unscramble * 
BRO'&7O=K1L9IOO 

SSOREM * Top of memory used by BASIC * 
600'&72=HIMEM 

620REFEAT 

640CLS 

660VDU2Z6;, 12 

S8OFRINT* ** 

JOOINFUT? "Fassword? "FWS 
7FZOUNT ILE WSe oe" 


7FJZOREM + Deal with password data as in ENCODE2 * 


TS40$FWL=EWS 

7607&74=LEN (FWS) 

7BOSUMZ=0 

BOOFORLZA=0TO(7&74)-1 

B2OSUMZ=SUMZA+FWH?PLA 

B4QONEXT 

B6OSIIMZ=SUMZ AND 255 

SBOFORLA=0TO (P&74)-1 

QOOPWATLA=FWAPLZ EDR SUMZ 

G2ZONEXKT 

SS3OREM * Unscramble usinas machine code * 
940CALLCODE 

S45REM * RUN the program (if it’s there ') * 


QSOREM + Could use *#KEYOPAGE=&%1900;MOLDI MIST iM’ 


960#KEVYORPAGE=%1900;MOQLD:iMRUNIM 


se: 


SOFTWARE : BBC Utility 


1200CMF&7= 

1310 \ * If it hasn’*t;, continue loopinsa * 
1320BRNELOOF 

1330 \ * Otherwise: return to the BASIC part of the 
program * 

1L240ORTS 

1360) 

128ONE XT 

1400ENDF'ROC 





980#FK136.0,126 
1QOQOOEND 
LO2ZODEFFROCA 
1O40PORLZ=OTO2ZSTEP2 
1060P%=CODE 
1O80COFTLY 

1090 \ * Machine code the same as in ENCODE2 »: 
11O0LDY#O 
1120.RESET_FTR 
11 40LDK#&FF 
1160.LO00F 

L11IS0O TNX 
1200CFKE74 
L22OKEQRESET_FETR 
1240\DAFWY» x 
1L260E0R (&70).Y 
1Z2BOSTA(H7O) » ¥ 
LB00TNC&7O 

13 20BNESKE IF _UCARRY 
1340 [INC&71 
1260. SK ITFP_CARRY 
1L2B0OLDAXR7O 
1400CMFP& 72 

142 0RNELOCP 
1440!1_DA%&71 
1L460CMPER 7% 
1480HNELOODF 
LSQ0OORTS 

1520] 

1S 40NEX 
1SS6OENDF'ROC 


instead * 


62 


COMPUTING TODAY FEBRUARY 1985 














MICRODEALER 





- SCOTLAND 


CPU 8086 TIMATIC SYSTEMS LTD oan SIRIUS 
MEMORY 256K RAM The Market, Fareham. is alive and Tne ee at 
LANGUAGES Microsoft BASIC, Personal BASIC Liad cise eccatcia (Office Equipment) Lta, 
MASS STORAGE No cassette drive For the complete range of Apricot hard- The Scottish Computer Centre 
"ER i a Or Es ware and software. Also dealers for Anderson Centre, Glasgow 
Integral sony 342 315K m nicrofloppy Zenith, Memotech. For future informa- 041-221 8413/4 
disk dr ve tion call or ring anytime. 34 Queen Street, Edinburgh 
CASE € 031-225 3871 
Integral 5 or 10 Mb hard disk 
OS MS-DOS 2.11 with GSX bundled 
| CP/M-86 (not yet available) (PEE 
| Concurrent CP/M-86 | ‘not yet available) PROGRAMS 
KEYBOARD QWERTY, cursor, numenc pad Sica WAY UNUMITED 
function keys dati COMPUTER CENTERS 
INTERFACES RS 232 2 Centronics, Microsoft mouse Business 
DISPLAY Monitor ( S uppl ied) Computers 17 Queen Street, Edinburgh EH2 1JX. 
GRAPHICS 80 by 24 text with block graphics Tower Hous 
800 by 400 hi igh-res graphics under Bromley Kent BRI 3NZ 
Cane él. 01-460 6226 
SOUND No 
Notes. The Apricot xi is a development ol he award- 
Ww 1g Apricot, and replaces one of the latter's disk drives 
Ww integral hard disk, providi ing v ane increased storage POSEIDON COMPUTER 
W) ter access. Memory may be expande din 128K SERVICES LTD. 
increments to a maximum of 768K. The languages and of Hampton a canes CRIO eo nee 
a eis te eerie Pi see ‘al a S.W. London dealer for Sirius | : 
Ot ig “= ste fo mentlo ONEeG above Come Dur idled (ex cept Demonstations by appointment. Most 
to: current CP/M) and four software tools are also types of printers supplied. 
by ages WE IIE PRN OA Saas Ss ae: va Bespoke Software a speciality 
DU INCIUa ding On GQsynonronous package [or use with Competitive prices. Full UK delivery 
the "itt ween Tel: 01-941 1147/5986 Telex: 8954665 





APRICOT F] 








“NX PROGRAMS 
GY UNLIMITED 
COMPUTER CENTERS 











CROWN BUSINESS 
CENTRE LTD for ACT 


55-58 South Street Ltd., 









aor 


320 by 256 16-colour maximum high 






SOUND ee 1) 8) 8] & | > Ge 


SIRIUS AND APRICOT 


Q data limited 


| 
| CPU 8086 Eastbourne, Sussex BN21 4U2 
| MEMORY 256K RAM Tel: 0323 639983 
| LANGUAGES MS-DOS, Concurrent DOS (Optional) 35 Baker Street, London W.1. 
MASS STORAGE No cassette drive 
Cine tinted 216" TOOK. Can 
One integral 34%" 720K So 
| microfloppy disk drive MANCHESTER _ WALES 
| OS MS-DOS 2. | 1, Concurrent DOS 
| (optional) (REN SIGMA SYSTEMS LTD 
| KEYBOARD QWE TY, cursor, numeric pad PRS AMS 266 North Road, Cardiff 
| INTERFACES Infra-red link for keyboard or mouse, B® LAN me bai Se , 
| expansion s| lot, RS-232C, Centronics COMPUTER CENTERS ACT. SIRIUS. APRICOT 
DISPLAY IV or optional monitor 81 Washway Road, Sale, Manchester IBM, COMMODORE & DIGITAL 
GRAPHICS 80 by 24 text640 by 256 four-colour, M33 1TQ. 





Notes. The Apricot F] is designed as a low-cost entry-level 
es 











machine for small businesses (a cheaper cut-down version, IN STAINES The Black Country's specialist in micro- 
the Fle is for schools sand ¢ leaes). It it ncludes several Micronomy Ltd., Unit 18, computing. Full range of ACT Apricots 
<a Vos pes wee ig ] Central Trading Estate, Staines, and IBM personal ecto 
D 2! appl ications includina YO uperCalc , Supe rW niter and The Limes, High Holborn, Sedgley, 
c " iB, : my, ee Middiesex TW18 4XE. West Midlands. 
. ner. Al opt lOonda it Ves slot exXpal 1si0! 1Ous may be TEL: STAINES 63651 Tel: Sedgley (09073) 62331 
: 4: also a 1O Mb Winchester unit. There is an optiona 

} se/ it RA M is expandable to /O8K. 





DON’T LEAVE IT TO CHANCE! 
GIVE YOUR BUSINESS A BOOST 
BY ADVERTISING IN MICRO 
DEALER NOW. PHONE JASON ON 

- 437 0699 FOR DETAILS 
OR SEND YOUR AD TO 
NO 1, GOLDEN SQUARE, 

LONDON W1R 3AB. 


01 
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COMMODORE 64 


Notes: The Commodore 64 is a 
popular micro with a great deal of 
games software available. There is 
also some business software, suchas 
spreadsheets and word processors, 
available, but this suffers from the 
lack of an S80O-column _§ screen. 
Graphics and sound have extensive 
capabilities, for example eight multi- 
colour sprites and three channels of 
sound covering nine octaves each. 

The Commodore 715B is the top 
model in the 700 range of business 
machines. Although built round the 
6509 processor, there is a second 
processor option (8088). The 
machine has been designed to meet 
IEC specifications. The black-and- 
white monitor screen is integral and 
features tilt and swivel. The key- 
board may be detached. 


CBM Bx/t(@)5(@)3) 27.08 43! 


COMMODORE 715B 










epees 


CPU 2 MHZ Z80 DISPLAY 40 or 80 column 25-line 
MEMORY 8K or 32K inbuilt RAM display 
(expandable to 60K) GRAPHICS High resolution graphics 
LANGUAGE Full Microsoft BASIC with 8 foreground and 8 
MASS STORAGE | Single or twin 5.25” disc background colours (400 
drives 350K capacity per x 256 pixels) Double 
drive density graphics with 2 
OS NAS-DOS or CP/M 2.2 colours (800 x 256 pixels) 
KEYBOARD Full size QWERTY SOUND No 
INTERFACES RS232 and 16-bit parallel 


LONDON | 


APRI ‘4 
Miia Vinci — 


wComputer ee 
ure COMMODORE 


IBM 
Approved Dealer 
112 Brent Street. 

Hendon. 
NW4 2DT 
Tel: 01-202-2272 


Se 1 













thusiast Officia »d0 
and service and information 
24 The Parade, Silverdale, Newcastle. 
Staffs. Tel: 0782 636911. 


YORKSHIRE ELECTRONICS 


Commodore Appointed 
Commerical Systems Dealer 
Ful! rance of peripherals arc 
Caxton House, 17 Fountain St.. 

Morley. West Yorkshire. 


Tel: 0532 522181 


abdieé 





PLYMOUTH’S 


eR” AeCRSCOM 


S & R BREWSTER LIMITED 
86-88 Union Street. Plymouth PL13HG 
Tel: 0752 665011 Open: 6 days 


| LANCASHIRE 


EV COMPUTING 


700 Burnage Lane 

Manchester M19 

Tel: 061-431 4866 
80-BUS SOLUTIONS 


EVYTE°-RITE 


Liandaff R & TV Ltd. 24-26 High St.. 





Liandaff. Cardiff. Tel: 0222 563760 


Nascom, Gemini, Lucas Logic. C.A.D 
Networks, MSX. Peripherals 











SHARP 


CPU Z80A (two), 80C49 
MEMORY 128K RAM, 8K ROM 
LANGUAGE Sharp BASIC 


MASS STORAGE Twinintegral 5/4" floppy disk drives, 


total capacity 1.28 Mb 


KEYBOARD QWERTY, cursor, numeric pad, 
function keys 

INTERFACES RS-232C, Centronics, interface for 
extra external floppy disks 

DISPLAY Monochrome monitor, colour 
optional 

GRAPHICS 80 by 25 text, 640 by 400 high- 
resolution graphics 

SOUND Single channel 

64 
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Notes: The Sharp MZ-3541 is aimed at 
the businessman. RAM is expandable to 
256K, while two disk drives may be 
added externally to complement the 
integral pair. Colour is only possible 
with the optional graphics expansion 
RAM. One Z80 handles the main CPU 
activities while the other handles 
peripheral activities. The third 
processor handles the keyboard. The 
availab‘lity of CP/M means a ready 
supply ot business software. 


LONDON 


SHARPSOFT LTD. 
With the Sharp user in mind 
Sharp MZ 700 in , tt 
















Sharpsoft Ltd. Crisallen House. 
86-90 Paul Street. London EC2. 
Tel: 01 - 729 5588. 


LANCASHIRE 


STATION ELECTRICAL 
Dept CT, Coastal Road, 
West Bank, 
Lancs LH26HN. Tel: 0524 824519 
Large range of software. books and 
peripherals for SHARP MZ 700. 2nd 
hand computers bought. sold and 
part exchange. Also repairs 
SAE for lists 
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- BERKSHIRE 


icro 
ICr PRINTER 
eneral SPECIALISTS 
Call for advice on printer selection 
Epson & Microline stockists. Interfaces & cables 


available for all popular micros 
§ THE BIRCHWOODS, TILEHURST, READING. 


ms TEL: 0734 25226 








Churchfield Ra., 
| Frodsham. 
S Tel: (0928) 35110 


avs 9-6. Retail and Wholesale. Apple |! & ti 
54. Newobrain, Dragon 32. Electron 


trum. Ali accessories. Easy parking otf M56 





CORNWALL/DEVON 


A.B. & C. COMPUTERS (CT) 


Duchy House, 6 Lower Ayimer Sq., St. Austell. 
Tel: 0726 64463/67337 


range of popular Micros, Printers, books and 


ssories. We stock ali U need — try us first for 
service and competitive prices 


HERTFORDSHIRE 








NEWBRAIN & SANYO 
HARDWARE & SOFTWARE 
Printers, Epson, KDC, Juki etc. Monitors, Tape 
-ecorders, Books, Expansions, CP/M. Sanyo 550/ 
355 Computers. Access/Mati Order. Ask for details. 
ANGELA ENTERPRISES 
Tel: Stevenage (0438) 812439 anytime 














LONDON | 


A. J. Duchesne 
(Computer Consultants) Limited 
Specialists in Small Business Computing 
10-12 Creechurch Lane, London EC3A 5AY 
Telephone: 01-621 0433 


SOUTH LONDON 


CROYDON COMPUTER CENTRE 


Authorised Acorn Service Centre 


29a Brigstock Rd., Thornton Heath, 

Surrey. Tel: 01 - 689 1280 

BBC, Acorn, Electron, Genie, Oric, 

Kaga Microvitek Zenith Monitors 
—_ee OKI 80, 82A + 84 Printers. Paper, 


Ribbons, Software etc. BUY-HIRE 


MIDDLESEX ‘oe 


SCREENS MICROCOMPUTERS 
6 Main Ave., Moor Park, Northwood, Middx. 
Tel: Northwood (09274) 20664 
Telex: 923574 ALACOL G. 

Official Dealers for: Acorn, Atari, Amstrad, 
Apricot, Commodore, Dragon, Einstein, Memo- 

tech, Oric, Psion, Sirius, Sanyo & Sinclair. 













Open 6 days per week 


NORFOLK 


ANGLIA COMPUTER CENTRE 
88 St Benedicts Street, 


_ Norwich. 
Tel: (0603) 29652 / 26002. 
Open®6 days YJam-5.30pm. 








~ SCOTLAND : 


VICTOR MORRIS GLascow 


TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE 
PANASONIC, CUMANA, EPSOM ETC. 


340 Argyle Street, Glasgow G2: 041 221 8958 





24 Gloucester Road, Brighton. 
Tel: 0273-698424. 
Open: Mon-Fri 10am-5.30pm, 
Sat 9am-5.30pm. 


TYNE AND WEAR . 


HCCS' associates 
533 Durham Rd., Low Fell, 
Gateshead. Tel. Newcastle 821924. 
Open: 6 days 9am-5.30pm (Sat 
10am-5.30pm). Specialists in: Acorn, 
BBC, Video Genie, VIC 20. 

















LOOKING FOR MICRO- 
COMPUTER HARDWARE OR 
SOFTWARE, THEN LOOK NO 

FURTHER THAN 
COMPUTAMART 


CLASSIFIED ORDER FORM 





COMPUTING TODAY FEBRUARY 1985 


COMPUTAMART 


Please include my business details in the next available issue of Computing Today: 


ees FORTUNES avs eh i i a as ee an Wi ne Cee a al eee 


Pia Fe ERs a Se RE OS i'n 0s Reb SS lie bE EEN eee PR Eee bel iat 


2 a ee Se eee Pr ee ae ee eee Pee lr, Sen er Ee ree ee ere cr re eee ere l 


Contact (Office Use Only): .............5 Sea 6 EAL on ree aieceealiane eachaene able sieht aiid boy se visas bn alate ace wisn, ARO 
Post To: Computamart, Computing Today. 1 Golden Square, Londoi. W1. 
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~ COMPUTING TODAY 
Lineage: 400 per word. eS oii } 01 -437 0699 


Semi display: £9 00 per single column centimetre 
Ring for information on series bookings/discounts. 





Send your requirements to: 


All advertisements in this section must be prepaid | JASON INSKIP 
Advertisements are accepted subject to the terms andconaditions ASP LTD, 1 GOLDEN SQUARE, 
printed on the advertisement rate card (available on request). LONDON W1 


COMPONENTS | HARDWARE ‘SOFTWARE BUSINESS zs 


68000 SYSTEM NEWBRAIN & DERLITE PAYROLL 

KITS _ SANYO WEEKLY OR MONTHLY — BBC MODEL B 
soak dean Pog pecaptl gt Covers all aspects of Tax, NIC, SSP etc. 

Saves on up to 85% of your office time. 










































double 


ich form the 


















NEWBRAIN ON SPECIAL 


. ABAD . 
~ ) 
2 WA 


Fy te ou ane ' 11. ae For up to 20 employees £35 + VAT 
CPU coritains 68000 L8 micro with With over £200.00 free software 
a mHz crystal clock, dynamic Accounts. databases. etc For Up to 45 employees £55 + VAT 


limitan Ofto ‘ainta) aT 
u ec VUirer-fFing NOW 


refresh sequencer. bus buffering 
etc. PCB £80. Component set £110 


Payslips included. 40/80 track disc. Two discs 
Less 10% 
Full details on request. Dealer Enquiries Invited. 


Derlite Ltd., 31 Normandy Way, Bodmin, Cornwall 
TEL: 0208 2565 


SANYO 550/555 COMPUTERS 


B10 provides 8/16 K Eprom. Ram 
20 lines. RS232 interface 
counter-timer, interrupt handling 
etc PCB £80. Component set £98 


Ost! Printers: Epson 
tc ‘Sanyo Monitors & Recorders. 
Call STEVENAGE (0438) 812439 

RAM 256K dynamic. Page/ address ANYUME TOP NarGy tWwal 


Mail Order a>: Access * 





selectable. PCB £85. Component 
A boot loader/monitor is available 4 Ninnings Lane, Rabley Heath. JE) 7] Bley wale) hoy 


Welwyn, Herts AL6 STD 


COMPUTER SOFTWARE 





in EPROMS at £30 


BUSINESS AND GAMES 


Add VAT to above prices. Deliver Journal (Russian 
oa ve tee eyed eenanert FOR MOST COMPUTERS 4 sein ticle aioe deem bere 
ictal fs allgne Commodore 64, VIC 20, BBC, es ee ee a a 


Pp. a Watson. 101 Village Road, Atari. Dragon, Spectrum MZ700. Kir! anograpny Helipnon @ Music 





elekinetics. Computer Software 
Bromham, Bedford MK43 8HU. 2x81. Be ec ee 
Tel: 02302 2867 New releases for CBM 64, ae R X og afaiaD, WOWNTO 

Villon 


Spectrum, BBC, Atari, Dragon, 
Spectrum, MZ700, ZX81. 


New releases for CBM 64, 
Spectrum, BBC. Every 2 weeks — 
just send SAE and we send you a 
new list every 2 weeks. 


Altai C10 data cassettes 40p 
each. 5 C15 data cassettes 
£2.40 51/,"" floppy discs D/sided 
— DL density. £2.30 each or 5 
for £10. 


BARGAIN OFFER: Commodore 
64. Disk Drive. Printer MPS 801 
software (word processin 


unts. games). Phone 01-654 


Se ae 


BURGLAR ALARM Equipment. ATARI: INTERNATIONAL 
Please visit our 2,000 sq. ft. CLUB: Mail order only. You can 
showrooms or write or phone for have world famous cassettes for 


LIBRARIES 


LOOK! Any program for any micro 
at 20% discount. Also the only tape 
exchange club specialising in 
today's TOP 20. (Spectrum, Com- 


Send to: M. J. Seaward, modore). Membership free. Write, 


your free catalogue. CWAS Ltd., £6.00 maximum. Hurry! Sous-les- St. Olaf's Road, Stratton, stating micro, to Ham Software 
100 Rooley Avenue, Bradford BD6 Vignes. CH-1264 Cheserex Nr. Bude, Cornwall EX23 9AF Library, Ham Lane, Elstead, Surrey 
1DB. Telephone: (0274) 731532. Switzerland Tel: (0288) 4179 GU8 6HQ. We've got the lot 


pi 
7 =—S—é<‘C;S;™C*™ 6MIPUTING TODAY | 
CLASSIFIED ADVERTISEMENT — ORDER FORM 
| 
| 
| 
( 
: 
i 


if you have something to sell now’s your chance! Don’t turn the page — turn to us! 
Rates of charge: 40p per word per issue (minimum of 15 words).Please state classification 


and post to COMPUTING TODAY, CLASSIFIED DEPT., 1 GOLDEN SQUARE, 
LONDON W.1. 


pesiatcra Please use BLOCK CAPITALS and include post codes. 
Name (Mr/Mrs/MIss/M8) .............:.:se0eeeceeneeeeeeeser ee eeeeeeeene es 
ae DCGTOSS.......ccccccccccsccccccccscscsccccctecsscescesecscccceesescescossacseoees 


eetrewenee 
Be a ot aa ae oe deel MEER ES DENS ee CSCC ENS ESO FR ORME OSES WES OES SESS SLO ee ee 


ie a ei ee aa 2 aaah 
aoe Se eee Daytime Tel. NO. .........-cccceeeeeeceeceeeeeeeeeeeeeeenanenenesseees anne eees 


| Please place my advert in COMPUTING TODAY for........ issues commencing as soon as possible. 


ees mes ieee ese ii ie ee el sl 
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Personally, we think you'll like our approach to microcomputing. 
Each month, we invite our readers to join us in an abundance of 
feature articles, projects, general topics, software listings, news and 


reviews — all to help committed micro users make more of their 
microcomputers at home or at work. 





However, if you've ever missed a copy of Computing Today on the 
newstands, youll not need us to tell you how valuable a subscription 
can be. Subscribe to CT and for a whole year you can sit back, 
assured that each issue, lovingly wrapped, will find its way through 
your letter box. 


And it's not difficult! All you have to do is fill in the form below, cut it 
out and send it (or a photocopy) with your cheque or Postal Order 
(made payable to ASP Ltd) to: 


COMPUTING TODAY Subscriptions, 


Infonet Ltd, 

Times House, 

179 The Marlowes, 
Hemel Hempstead, 
Herts HP] 1BB. 


Alternatively, you can pay by Access or Barclaycard in which case, 
simply fill in your card number, sign the form and send it off. Please 
don't send in your card. 


Looking for a magazine with a professional approach with material 
written by micro users for micro users? Why not do yourself a favour 
and make 1984 the year you subscribe to Computing Today and we'll 
give you a truly personal approach to microcomputing. 





[ Iam enclosing my (delete as necessary) “| 
| cheque/ Postal Order/ International Money Oe | 
| SUBSCRIPTION | Age dc a a a Gckvare icow] | 
: ORDER FORM siaaaiten a 
| Debit my Access/ Barclaycard” eee | 
| And warend Cen rO (“delete as necessary) VISA | 
ut out an —S => 
| COMPUTING TODAY Subscriptions | 
| Pee nodes Please use BLOCK CAPITALS and include postcodes. | 
! 179 THE MARLOWES, NAME (i Orel UN cesarvic becca awnsreseeenernane: 7 
: HEMEL HEMPSTEAD, delete accordingly : 
HERTS HP] 1BB. Pie > | ee eo ee errr cee hee ee eee ee ee ree 
| Please commence my subscription to Computing | 
| Today with the NRG pas issue. PON eC ME oe es er esr eg a Ge ae ea Ct es et ee eee ee es a ol Yee a | 
| SUBSCRIPTION Sg isW i 8b. al a)” per reese renee ener es cates a Pe: 2) 8) a re | 
| RATES sie ~ Signature | 
| bs £17.50 for 12 issues co pele 0) ) ¢ MRE mre a | 
| eee Be Overseas Surface PS A Werte scrit th Aree retested ete | 
| appropriate) £50.00 for 12 issues 


a Overseas Air Mail CT Feb 85 | 











Argus Tape Magazines 
‘adda new dimension to 
your micro. 





GEV Ao emo vmittc omy. ceililive 
bi-monthly Argus tape magazines 
and you'll see why they're Britain's 
biggest err Each issue gives you ei i Vieliha 
a variety of exciting and challengin Y |e ee 
games to play, reviews of other : | —Mli For all 64 Users 
newly released software plus | 
valuable utilities enabling you to 
write your own programs and 
games. 





Stretch your imagination and skills 
with Argus tape magazines — 
available every other month from 
WH Smith, Menzies and other 
leading stores. 


Mi You'll see them advertised Pet 
on TV from September Arcade nuinal Games 


More fy nture and Strategy — UTILITIES 


nN, More G 
Argus! value — Only from j ae delights galore — 


Wi There’s already a big E tre 
demand, so make sure you ewig neat Fev ~ ale 
get your tape magazine News an 

today! 


Argus Tape Magazines produced by 
ARGUS PRESS SOFTWARE 


1 Golden Square, London W1R 3AB 
Telephone: 01 437 0626 











For Spectrum, Commodore 64, BBC, 
Vic, Atari (and from October CPC 464). 


ee 








